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SAND (SP): brown  (10YR 4/3)  and  dark grayish brown  (10YR 4/2), 100% fine to medium
grained sand, subrounded, poorly graded, <5% dark mineral sand grains; trace silt,
interbedded; medium sorted; dry sample; contains feldspar and amphibole.

SAND (SP): yellowish brown  (10YR 5/8), 100% fine grained sand, subrounded, poorly
graded, <2% dark mineral sand grains; well sorted; dry sample; contains quartz.

SAND (SP): yellowish brown  (10YR 5/4), 100% fine to medium grained sand, subrounded;
trace silt, silty sand interbedding; medium sorted; dry sample; contains feldspar and
amphibole.

SAND (SP): yellowish brown  (10YR 5/6), 100% fine to medium grained sand, subrounded;
medium sorted; moist sample; contains quartz, feldspar and amphibole.

SAND (SP): dark yellowish brown  (10YR 4/6), 100% medium grained sand; trace silt, trace
gray silt lenses; wet sample; contains quartz, feldspar and amphibole.

SAND (SP): greenish gray  (5GY 5/1), 100% medium grained sand, subrounded, <5% dark
mineral sand grains, <0.5% coarse sand grains; well sorted; wet sample; contains quartz,
feldspar and amphibole.

SAND (SP): yellowish brown  (10YR 5/8), 100% medium grained sand, subrounded, poorly
graded, <5% dark mineral sand grains; well sorted; wet sample; contains quartz, feldspar
and amphibole.

SAND (SP): yellowish brown  (10YR 5/4), 100% medium grained sand, subrounded, poorly
graded, beds of medium to coarse sand; trace fine gravel up to 12.7 mm, subrounded; trace
silt, brown and gray streaks of silty sand; medium sorted; wet sample; contains quartz,
feldspar, amphibole, siltstones, and chert.

SAND (SP): grayish brown  (2.5Y 5/2), 100% medium to coarse grained sand, subrounded
to rounded; trace fine gravel up to 4.8 mm, subrounded to rounded; poorly sorted; wet
sample; contains quartz, feldspar, and chert; granitic.

SAND (SP): yellowish brown  (10YR 5/4), 90% medium to coarse grained sand, subrounded;
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DRILLER

10/22/13
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METHOD

TOTAL

DEPTH

Sonic

36° 42' 47.3796",    -121° 48' 21.2364"REPORT DATE
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Jose Munguia

9 in/8 inProsonic 600T

SURFACE

ELEVATION

5/23/2014

BOREHOLE
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CEMEX Lapis Plant
Geographic NAD83

28.0 ft 306 ft bgs
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*Zone test details are for CX-B1WQ, approximately 80 ft west of CX-B1
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10% fine gravel up to 12.7 mm, subrounded; poorly sorted; wet sample; contains quartz and
chert.

SAND (SP): yellowish brown  (10YR 5/4), 100% fine grained sand, subangular to rounded,
poorly graded; trace fine to coarse gravel up to 19 mm, subangular to rounded; medium
sorted; wet sample; <2% coarse sand to gravel, gradual change to fine to medium sand;
contains quartz, feldspar, and chert; granitic.

SILTY SAND (SM): dark yellowish brown  (10YR 4/4), 80% fine grained sand, subrounded;
20% silt, silt in thin layers; well sorted; moist sample; contains mica; with visible alteration;
<2% gold flecks (mica), dark reddish-brown oxide pods.

SILTY SAND (SM): dark yellowish brown  (10YR 3/4), 80% fine grained sand, subrounded;
20% silt, silt in thin layers; poorly sorted; wet sample; contains mica; with visible alteration;
increase in mica flecks, increase in reddish coloration.

SILTY SAND (SM): yellowish brown  (10YR 5/4), 80% fine grained sand, subrounded; 20%
silt; poorly sorted; wet sample; contains mica.

SAND (SW): light olive brown  (2.5Y 5/4), 100% fine to coarse grained sand, subangular to
subrounded; trace fine to coarse gravel up to 19 mm, subangular to subrounded; wet
sample; contains quartz and chert.

SILTY SAND (SM): brown  (10YR 5/3), 80% fine grained sand, subrounded; 20% silt; well
sorted; wet sample; contains <5% gold flecks/mica; free water.

SAND (SW): light olive brown  (2.5Y 5/4), 90% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 25 mm, subangular to subrounded; poorly
sorted; wet sample.

SILTY SAND (SM): yellowish brown  (10YR 5/4), 80% fine grained sand, subrounded; 20%
silt; well sorted; wet sample; contains <5% gold flecks/mica.

SAND (SW): light olive brown  (2.5Y 5/4), 90% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 25 mm, subangular to subrounded; poorly
sorted; wet sample.

SILTY SAND (SM): brown  (10YR 5/3), 80% fine grained sand, subrounded; 20% silt; well
sorted; wet sample; contains <5% gold flecks/mica.

SILTY SAND (SM): dark yellowish brown  (10YR 4/4), 70% fine grained sand, subrounded,
very fine sand, <1% coarse sand; 30% silt, firm; well sorted; wet sample; contains mica; mix
of sandy silt and silty sand, grades fine to coarse at depth.
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SAND (SW): brownish yellow  (10YR 6/6), 100% fine to coarse grained sand, subangular to
subrounded, <5% feldspar and dark mineral sand grains; poorly sorted; wet sample;
contains quartz, feldspar, mica and amphibole.

SAND (SW): light gray  (10YR 7/2), 100% fine to coarse grained sand, subangular to
subrounded, <5% feldspar and dark mineral sand grains; poorly sorted; contains quartz,
feldspar, mica and amphibole.

SILTY SAND (SM): yellowish brown  (10YR 5/8), 80% fine grained sand, subrounded to
rounded; 20% silt, medium stiffness; trace fine gravel up to 4.8 mm, subrounded to rounded,
<5% pebbles; well sorted.

SANDY SILT (ML): yellowish brown  (10YR 5/8), 60% silt; 40% fine grained sand,
subrounded; thin fine sand layers, reddish-brown, faint dark brown laminations.

SILTY SAND (SM): yellowish brown  (10YR 5/8), 75% fine to coarse grained sand,
subangular to subrounded; 20% silt; 5% fine to coarse gravel up to 25 mm, subangular to
subrounded, chert, granitic and volcanic gravel; poorly sorted; contains quartz, feldspar,
mica and amphibole; clasts imbricated in horizontal bedding.

SILTY SAND (SM): yellowish brown  (10YR 5/4), 80% fine grained sand, subangular to
subrounded; 15% silt; 5% clay; poorly sorted; moist sample; with visible alteration; thinly
bedded to laminated, grey to yellowish-brown oxidized color, thin silty sand and clayey sand
layers; grades to fine.

SILTY SAND (SM): grayish brown  (10YR 5/2), 70% fine to coarse grained sand, subangular
to subrounded, trace coarse red sand; 15% silt; 10% clay; 5% fine to coarse gravel up to 51
mm, subangular to subrounded, flat siliceous shale; poorly sorted; consists of silt, sands,
and clayey sands.

SILTY SAND (SM): yellowish red  (5YR 4/6), 80% fine to medium grained sand, subangular
to subrounded, poorly sorted; 15% silt; 5% clay, gray clay balls up to 13 mm, likely thin beds.

SILTY SAND (SM): strong brown  (7.5YR 4/6), 85% fine grained sand, subangular to
subrounded; 15% silt; trace fine gravel up to 13 mm, subangular to subrounded; trace clay;
well sorted.

SILTY SAND (SM): dark yellowish brown  (10YR 4/6), 85% fine grained sand, subangular to
subrounded; 15% silt; trace fine gravel up to 13 mm, subangular to subrounded; trace clay;
well sorted.

CLAY (CL): olive gray  (5Y 4/2), 80% clay, firm, massive; 20% silt; moist sample;
yellowish-brown (10YR 5/4) mottling.

SILTY SAND (SM): light olive brown  (2.5Y 5/4), 80% fine to medium grained sand,
subangular to subrounded, predominantly fine grain; 15% silt; 5% clay; medium sorted;
moist sample; firm; some clayey sand.

SILTY SAND (SM): dark yellowish brown  (10YR 3/4), 60% fine grained sand, subangular to
subrounded; 40% silt; well sorted; moist sample; contains mica/trace gold flecks,
reddish-brown (2.5YR 5/4) mottling.

CLAYEY SAND (SC): yellowish brown  (10YR 5/6), 80% fine grained sand, subangular to
subrounded; 15% clay; 5% silt, large amounts of silt; well sorted; rolls very slightly.

SILTY SAND (SM): yellowish brown  (10YR 5/6), 85% fine grained sand, subangular to
subrounded; 15% silt; well sorted; does not roll.

13017-13

LOCATION

CX-B1
BOREHOLE NAME BOREHOLE LITHOLOGIC LOG (continued)
CLIENT

PROJECT NUMBER

California American Water
Marina, CA

Appendix A1

Depth
bgs

(feet)

Sample
Type

Depth
bgs

(feet)

110

115

120

125

130

135

140

145

150

155

160

Geoscience Support Services, Inc.

*
110

115

120

125

130

135

140

145

150

155

160

S
S

: S
p
lits

p
o
o
n
 s

a
m

p
le

  G
R

A
B

: G
ra

b
 s

a
m

p
le

  P
T

S
: S

p
lits

p
o
o
n
 s

u
b
m

itte
d
 fo

r a
n
a
ly

s
is

   S
IE

V
E

: G
ra

b
 s

ie
v
e
d
 b

y
 G

S
S

I
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SANDY SILT (ML): dark yellowish brown  (10YR 4/4), 50% fine grained sand, subangular to
subrounded; 40% silt; 10% clay; well sorted; thin dark gray (10YR 4/1) clayey silt balls.

SILTY SAND (SM): yellowish brown  (10YR 5/6), 85% fine grained sand, subangular to
subrounded; 15% silt; well sorted.

CLAYEY SAND (SC): yellowish brown  (10YR 5/6), 80% fine grained sand, subangular to
subrounded, fine, soft, dark yellowish brown (10YR 5/4) sand; 15% clay; 5% silt; well sorted;
wet sample; consisting of silty sands and clayey sands, rolls slightly.

SAND WITH CLAY (SP-SC): dark yellowish brown  (10YR 4/4), 90% fine grained sand,
subangular to subrounded; 10% clay; well sorted; moderately indurated, slightly less clay.

SILTY SAND (SM): dark yellowish brown  (10YR 4/4), 85% fine grained sand, subangular to
subrounded, well sorted; 15% silt.

SILTY SAND (SM): dark grayish brown  (10YR 4/2), 80% fine grained sand, subangular to
subrounded, well sorted; 20% silt; moist sample; free water, material does not roll.

SILTY SAND (SM): dark yellowish brown  (10YR 4/4), 80% fine grained sand, subangular to
subrounded; 20% silt; well sorted; moist sample; material does not roll, contact oxidized 204
ft bgs, reddish-brown.

CLAY (CL): olive gray  (5Y 5/2), 60% clay, stiff, 1 to 2 mm black clay balls (10YR 2/1); 40%
silt, increases with depth.

SAND (SW): brown  (10YR 5/3), 100% fine to coarse grained sand, subangular to
subrounded; trace fine gravel up to 5 mm, subangular to subrounded, <5% small gravel;
poorly sorted; contains quartz, siliceous shale clasts, and chert.

SAND (SW): brown  (10YR 5/3), 90% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly
sorted; contains quartz, siliceous shale clasts, chert, and possibly tuff.

SAND WITH GRAVEL (SW): brown  (10YR 5/3), 85% fine to coarse grained sand,
subangular to subrounded; 15% fine to coarse gravel up to 38 mm, subangular to
subrounded; poorly sorted; contains quartz, siliceous shale clasts, and chert.

SAND (SW): dark yellowish brown  (10YR 4/6), 90% fine to coarse grained sand, subangular
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to subrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly
sorted; contains quartz; oxidized layer.

SAND (SW): olive  (5Y 5/3), 90% fine to coarse grained sand, subangular to subrounded;
10% fine to coarse gravel up to 38 mm, subangular to subrounded; poorly sorted; contains
quartz.

CLAY (CL): light olive brown  (2.5Y 5/3), 80% clay, medium plasticity; 20% silt; firm,
massive.

CLAY (CL): light olive brown  (2.5Y 5/4), 80% clay, medium plasticity; 20% silt; with visible
alteration; very faint laminations, gray and yellowish-brown slicken sides, 1 to 3 mm balls of
reddish-brown oxide stains (vertical).

CLAY (CL): light olive brown  (2.5Y 5/6), 80% clay; 20% silt; transition in color, increase in
yellow, very stiff.

SAND (SW): light yellowish brown  (10YR 6/4), 100% fine to coarse grained sand,
subangular to subrounded, 5% coarse grains; poorly sorted; wet sample; contains quartz,
volcanic, and chert.

GRAVEL (GW): light yellowish brown  (10YR 6/4), 90% fine to coarse gravel up to 75 mm,
subrounded; 10% medium to coarse grained sand, subrounded; poorly sorted; moist
sample; contains quartz; basal gravel.

SILT (ML): olive yellow  (2.5Y 6/8), 80% silt; 20% clay; yellowish-brown and light gray
mottling, thinly laminated, very stiff.

CLAY (CL): pale olive  (5Y 6/4), 80% clay; 20% silt; with visible alteration; oxidized, thinly
laminated.

CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, high plasticity; moist sample;
massive.

CLAY (CL): dark olive gray  (5Y 3/2), 100% clay, high plasticity; moist sample.

CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, high plasticity; moist sample;
massive.

CLAY (CL): pale olive  (5Y 6/4), 80% clay; 20% silt; with visible alteration; oxidized, thinly
laminated.

SANDY CLAY (CL): olive  (5Y 5/3), 70% clay, stiff, massive, oxidized clay balls, 1 to 2 mm;
30% medium to coarse grained sand; contains evaporites, gypsum, with visible alteration;
yellowish-brown mottling; compression slicken sides.

SANDY CLAY (CL): olive  (5Y 5/3), 70% clay, stiff; 30% medium to coarse grained sand,
subangular to subrounded, <2% coarse grains, predominantly quartz.

SAND (SP): olive gray  (5Y 5/2), 90% medium to coarse grained sand, subangular, poorly
graded; 10% fine to coarse gravel up to 25 mm, subangular, granitic; trace silt; trace clay;
contains quartz, feldspar and mica.

CLAY (CL): olive  (5Y 5/3), 85% clay, low plasticity; 15% silt; moist sample.

SAND (SP): pale olive  (5Y 6/3), 100% medium to coarse grained sand, subangular to
subrounded, trace dark minerals, water film on sand grains; trace fine gravel up to 4.8 mm,
subangular to subrounded; wet sample; contains quartz, feldspar, mica, amphibole, and
chert; yellowish-brown and reddish-brown mottling.
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SAND (SP): pale olive  (5Y 6/3), 90% medium to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 38 mm, subangular to subrounded; wet
sample; contains quartz, feldspar, mica, amphibole, and chert; yellowish-brown and
reddish-brown mottling.

SAND (SP): pale olive  (5Y 6/3), 95% medium to coarse grained sand, subangular to
subrounded; 5% fine gravel up to 4.8 mm, subangular to subrounded; moist sample;
contains quartz, feldspar, mica and amphibole.

SAND (SP): pale olive  (5Y 6/3), 95% medium to coarse grained sand, subangular to
subrounded; 5% silt; moist sample; contains quartz, feldspar, mica and amphibole.

SAND (SP): pale olive  (5Y 6/3), 95% medium to coarse grained sand; 5% clay, light gray
and olive gray clay clasts/balls; moist sample; contains quartz, feldspar, mica and
amphibole.

SAND (SP): yellowish brown  (10YR 5/4), 90% fine to medium grained sand, subangular to
subrounded, <2% coarse grain dark minerals; 5% fine gravel up to 4.8 mm, subangular to
subrounded, trace red gravel; 5% silt; moist sample; contains quartz, feldspar, mica and
amphibole; yellowish-brown coarse grain chert.

SANDY SILT (ML): dark yellowish brown  (10YR 4/4), 70% silt; 30% fine grained sand,
subangular to subrounded, water film on sand grains; moist sample; contains feldspar, mica
and amphibole; yellowish-brown and gray mottling.

SAND (SP): light olive brown  (2.5Y 5/6), 100% fine to medium grained sand, <1% dark
minerals, yellowish-brown grains; trace fine gravel up to 13 mm; trace silt; poorly sorted;
contains quartz, feldspar, mica and amphibole.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/6), 70% fine to medium grained sand,
angular to rounded; 30% fine to coarse gravel up to 75 mm, angular to rounded; poorly
sorted; moist sample; contains quartz, feldspar, mica and amphibole; faint imbrications,
armored pebbles, granitic, tuff, siliceous shale, and chert.

SAND (SP): light olive brown  (2.5Y 5/6), 100% fine to medium grained sand, <1% dark
minerals, yellowish-brown grains; trace fine gravel up to 13 mm; trace silt; poorly sorted;
contains quartz, feldspar, mica and amphibole.

SAND WITH GRAVEL (SW): light olive brown  (2.5Y 5/6), 80% fine to coarse grained sand,
subangular to subrounded; 15% fine to coarse gravel up to 19 mm, subangular to
subrounded; 5% clay; poorly sorted; moist sample; contains quartz, mafic gravel, and other;
granitic.

GRAVEL WITH SAND (GW): light olive brown  (2.5Y 5/6), 80% fine to coarse gravel up to
38 mm, subrounded; 20% fine to medium grained sand, subrounded; trace silt; trace clay;
poorly sorted; contains quartz, feldspar, mica and amphibole.

SILTY SAND (SM): dark yellowish brown  (10YR 4/4), 80% fine grained sand, subangular to
subrounded; 20% silt; well sorted; contains quartz, feldspar, mica, amphibole, granite, tuff,
chert, and siliceous shale.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine to medium grained sand, subangular,
poorly graded; trace fine gravel up to 6 mm, subangular; trace clay, dark gray clay balls;
poorly sorted; contains quartz, feldspar, mica, amphibole, granite, chert, and siliceous shale.

Bottom of borehole at 306 feet.
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SAND (SP): light olive brown  (2.5Y 5/4), 100% fine to medium grained sand, subangular to
rounded; trace fine to coarse gravel up to 28 mm, rounded; trace silt; poorly sorted; contains
quartz, feldspar and amphibole; shell fragments.

SILT (ML): light olive brown  (2.5Y 5/3), 90% silt; 10% fine grained sand, subangular to
subrounded; moderate cementation; decomposing minerals, shell fragments.

SAND (SP): light olive brown  (2.5Y 5/4), 95% fine to medium grained sand, subangular to
subrounded, predominantly fine; 5% silt; well sorted; contains quartz, feldspar and
amphibole.

SAND (SP): brown  (7.5YR 4/4), 95% fine to medium grained sand, subangular to
subrounded; 5% silt; medium sorted; contains quartz, feldspar and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine; medium sorted; contains quartz, feldspar and
amphibole.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
predominantly fine; well sorted; contains quartz, feldspar and amphibole.

SANDY SILT (ML): olive  (5Y 5/3), 70% silt; 30% fine to medium grained sand, subangular
to subrounded; contains quartz, feldspar and amphibole; interbed.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded; medium sorted; contains quartz, feldspar and amphibole; gray
interbeds.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
predominantly fine; well sorted; contains quartz, feldspar and amphibole.

SILTY SAND (SM): gray  (5Y 5/1), 85% fine grained sand, subangular to subrounded; 15%
silt; medium sorted; dry sample; contains quartz, feldspar and amphibole; ; powdery.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% medium grained sand, subangular to
subrounded; medium sorted; contains quartz, feldspar and amphibole.

SAND (SW): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand, subangular
to subrounded, predominantly medium to coarse; poorly sorted; contains quartz, feldspar,
mica and amphibole.
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*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; trace silt; poorly sorted; contains quartz, feldspar, mica and
amphibole.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; trace silt; well sorted; contains quartz, feldspar, mica and amphibole; higher
mica content.

SILTY SAND (SM): light olive brown  (2.5Y 5/3), 85% fine grained sand, subangular to
subrounded, predominantly very fine grain; 15% silt; trace fine gravel up to 12 mm, rounded,
at 76 ft; trace clay, clay lenses; well sorted; contains quartz, feldspar, mica and amphibole;
altered shell fragments at 75 ft.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/3), 80% fine grained sand, subangular
to subrounded; 15% fine to coarse gravel up to 25 mm, subangular to subrounded, rounded;
5% clay, clay lenses; trace silt; well sorted; contains quartz, feldspar, mica and amphibole;
altered minerals.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded, predominantly very fine grain; trace silt; well sorted; contains quartz, feldspar,
mica and amphibole; trace shell fragments at 86 to 87 ft.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/6), 95% medium to coarse grained sand, subangular
to rounded, predominantly coarse grain; 5% fine to coarse gravel up to 35 mm, rounded, at
90 to 91.1 ft; medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole; alteration visible
with rusty coloration at 93.3 ft.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand, subangular
to rounded; trace fine to coarse gravel up to 35 mm, rounded; poorly sorted; contains quartz,
feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; trace fine to coarse gravel up to 37 mm, subangular to subrounded; well sorted;
contains quartz, feldspar, mica and amphibole; moderately cemented sand and gravel at
96.4-96.8 ft.

SAND (SP): light olive brown  (2.5Y 5/3), 90% fine to coarse grained sand, subangular to
rounded, predominantly medium and coarse; 10% fine to coarse gravel up to 45 mm,
subangular to rounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded, medium and coarse grain interbeds; trace clay, green-gray clay balls at 102.4
to 103.2 ft; poorly sorted; contains quartz, feldspar, mica and amphibole; clay and alteration
at 100 ft.
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*Zone test details are for CX-B2WQ, approximately 60 ft west of CX-B2
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SILTY SAND (SM): light olive brown  (2.5Y 5/3), 85% fine grained sand, subangular to
subrounded, very fine grain; 15% silt; well sorted; contains quartz, feldspar, mica and
amphibole; shell fragments at 114.2 and 115.8 ft.

SAND WITH GRAVEL (SP): olive brown  (2.5Y 4/4), 70% fine to coarse grained sand,
subangular to rounded; 30% fine to coarse gravel up to 30 mm, rounded; poorly sorted;
contains quartz, feldspar, mica and amphibole.

CLAY (CL): olive  (5Y 5/3), 100% clay, high plasticity; trace coarse gravel up to 55 mm, at
119-120 ft; alteration visible with rusty coloration at 121 to 121.6 ft.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

CLAYEY SAND (SC): light yellowish brown  (2.5Y 6/4), 75% fine grained sand, subangular
to subrounded; 25% clay, clay lenses; well sorted; weak cementation; contains quartz,
feldspar, mica and amphibole; with visible alteration.

SILTY SAND (SM): light olive brown  (2.5Y 5/4), 85% fine grained sand, subangular to
subrounded; 15% silt; trace fine to coarse gravel up to 55 mm, well rounded, at 143.8 ft;
trace clay, clay lenses; well sorted; contains quartz, feldspar, mica and amphibole.

SAND WITH CLAY (SP-SC): light olive brown  (2.5Y 5/3), 85% fine to medium grained
sand, subangular to subrounded, trace coarse; 10% clay, clay chips; 5% fine gravel up to 19
mm, subangular to subrounded; medium sorted; contains quartz, feldspar, mica and
amphibole; with visible alteration; complex sample.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole; trace 40 mm
cemented sand piece at 149.8 ft.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): dark yellowish brown  (10YR 4/6), 100% fine grained sand, subangular to
subrounded, cemented sand balls; trace clay; well sorted; contains quartz, feldspar, mica
and amphibole; alteration visible with rusty coloration at 153.3 ft.

SILTY SAND (SM): yellowish brown  (10YR 5/4), 70% fine grained sand, subangular to
subrounded; 30% silt; well sorted; contains quartz, feldspar and amphibole.

CLAY (CL): light olive brown  (2.5Y 5/3), 100% clay, high plasticity; very dense.
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SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

CLAY WITH SAND (CL): light olive brown  (2.5Y 5/3), 85% clay, medium plasticity; 15% fine
grained sand, subangular to subrounded; contains quartz, feldspar and mica; some rust
colored alteration; moderate cementation.

SAND WITH CLAY (SP-SC): light yellowish brown  (2.5Y 6/3), 90% fine grained sand,
subangular to subrounded; 10% clay; trace fine gravel up to 14 mm, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

CLAYEY SAND (SC): brown  (10YR 4/3), 70% fine grained sand, subangular to subrounded;
30% clay; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): yellowish brown  (10YR 5/4), 100% fine grained sand, subangular to
subrounded, predominantly very fine grain; trace silt; well sorted; contains quartz, feldspar,
mica and amphibole; with visible alteration.

SANDY CLAY (CL): dark yellowish brown  (10YR 4/4), 60% clay, low plasticity, soft; 40%
fine grained sand, subangular to subrounded; wet sample; contains quartz, feldspar and
amphibole; trace cemented sandy clay balls.

SANDY CLAY (CL): light olive brown  (2.5Y 5/4), 60% clay, no plasticity, hard/dense; 40%
fine grained sand, subangular to subrounded; moderate cementation; contains quartz,
feldspar and amphibole; some visible alteration.

SAND (SP): light olive brown  (2.5Y 5/3)  and  brown  (7.5YR 4/4), 100% fine grained sand,
subangular to subrounded; trace silt; well sorted; contains quartz, feldspar, mica and
amphibole; with visible alteration; transition from olive to brown; laminations.

SANDY CLAY (CL): strong brown  (7.5YR 4/6), 70% clay, hard; 30% fine grained sand,
subangular to subrounded; moderate cementation; contains quartz, feldspar, mica and
amphibole; rust colored alteration/laminations.

CLAY (CL): light yellowish brown  (2.5Y 6/3)  and  olive gray  (5Y 4/2), 100% clay; with
visible alteration; 1 in. dark reddish gray layer at 212.2 ft.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to rounded; trace fine to coarse gravel up to 48 mm, rounded, at 218 ft; trace
clay; poorly sorted; contains quartz, feldspar, mica and amphibole.
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GEOSCIENCE
P.O. Box 220
Claremont, CA 91711
Telephone:  (909) 451-6650
Fax:  (909) 451-6638
www.gssiwater.com

1100

  GAMMA
  (GAPI)

Zone
Test

Graphic
Log

Lithologic Log

NOTE:  Grain size distribution percentages are approximate.  Material code
(e.g. SP) reference Unified Soil Classification visual method.

Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

  CLID
  (mmho/m)

1500 0

Zone
#2

Zone
#1

SC:
21,620
uS/cm

A1-10



PTS

SS

SIEVE

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand, angular to
subrounded; trace fine to coarse gravel up to 23 mm, rounded; poorly sorted; contains
quartz, feldspar, mica and amphibole; trace rounded cobbles up to 80 mm at 223.8 ft.

SILT (ML): light olive brown  (2.5Y 5/4), 100% silt, dense; trace fine grained sand,
subangular to subrounded; contains mica; with visible alteration.

CLAY (CL): light olive brown  (2.5Y 5/3), 100% clay, no plasticity, dense.

SILT (ML): olive gray  (5Y 5/2), 100% silt; trace fine grained sand, subangular to
subrounded; trace clay; thin interbeds of clay and fine sand.

CLAY (CL): olive  (5Y 5/3), 100% clay, very dense.

CLAY (CL): dark greenish gray (10Y 4/1)  and  greenish black (10Y 2.5/1), 100% clay, very
dense; the blue clay.

CLAY (CL): olive  (5Y 5/3), 100% clay, very dense; many thin rust colored laminations.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded,
trace cemented sand balls to 19 mm; trace fine gravel up to 9 mm, subangular to
subrounded; medium sorted; contains quartz, feldspar, mica and amphibole; rusty alteration
points.

SANDY CLAY (CL): olive gray  (5Y 5/2), 70% clay; 30% fine grained sand, subangular to
subrounded, interbedded; moderate cementation; contains quartz, feldspar, mica and
amphibole; with visible alteration; rust colored alteration.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/4), 70% fine to coarse grained sand,
subangular to subrounded; 30% fine to coarse gravel up to 45 mm, well rounded; trace clay,
clay balls; poorly sorted; contains quartz, feldspar, mica, amphibole, and other; weakly
cemented sand with gravel, some alteration.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% medium to coarse grained sand,
subangular to subrounded; trace fine to coarse gravel up to 19 mm, well rounded; poorly
sorted; contains quartz, feldspar and amphibole.

CLAY (CL): olive gray  (5Y 5/2), 100% clay, no plasticity, very dense; alteration visible with
rusty coloration at 257 to 261 ft.

CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, no plasticity, dense; friable.

CLAY (CL): olive gray  (5Y 5/2)  and  dark gray  (5Y 4/1), 100% clay, no plasticity, dense;
some alteration, especially at sand/clay interface.

SAND (SW): olive  (5Y 5/3), 90% fine to coarse grained sand, subangular to rounded; 10%
fine to coarse gravel up to 54 mm, well rounded; poorly sorted; wet sample; contains quartz,
feldspar, mica, amphibole, and other.
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GRAVEL WITH SAND (GP): light yellowish brown  (2.5Y 6/3), 70% fine to coarse gravel up
to 72 mm, well rounded, predominantly coarse; 30% fine to coarse grained sand, subangular
to rounded; poorly sorted; wet sample; contains quartz, feldspar, mica, amphibole, and
other; includes well rounded quartz gravel.

SAND WITH CLAY AND GRAVEL (SP-SC): light olive brown  (2.5Y 5/3), 75% fine to coarse
grained sand, subangular to rounded, predominantly medium to coarse grain; 15% fine to
coarse gravel up to 52 mm, well rounded; 10% clay; poorly sorted; wet sample; contains
quartz, feldspar, mica, amphibole, and other; with some visible alteration.

CLAY (CL): light olive brown  (2.5Y 5/3), 100% clay, medium plasticity; trace fine to coarse
gravel up to 22 mm, subangular to rounded, interbeds.

SAND WITH CLAY AND GRAVEL (SP-SC): light yellowish brown  (2.5Y 6/3), 75% fine to
medium grained sand, subangular to rounded; 15% fine to coarse gravel up to 58 mm, well
rounded; 10% clay; poorly sorted; contains quartz, feldspar, mica, amphibole and other;
transition of sand with trace gravel and clay to sand with clay and gravel.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; well sorted; contains quartz, feldspar, mica, amphibole and other.

CLAYEY SAND (SC): light yellowish brown  (2.5Y 6/3), 75% fine to coarse grained sand,
subangular to subrounded; 15% clay, clay balls; 10% fine to coarse gravel up to 40 mm, well
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole and other; 5 in. sandy
clay layers at 286.6 and 288.3 ft.

SAND (SP): light yellowish brown  (2.5Y 6/3), 85% fine to coarse grained sand, subangular
to subrounded; 10% fine to coarse gravel up to 28 mm, well rounded; 5% clay, clay balls;
poorly sorted; contains quartz, feldspar, mica, amphibole and other.

SAND WITH CLAY AND GRAVEL (SP-SC): light olive brown  (2.5Y 5/3), 65% fine to coarse
grained sand, subangular to subrounded, predominantly medium to coarse grained; 25%
fine to coarse gravel up to 60 mm, well rounded; 10% clay, clay/sandy clay balls; trace
cobbles up to 80mm; poorly sorted; moderate cementation; contains quartz, feldspar, mica,
amphibole and other; with visible alteration.

CLAY (CL): light olive brown  (2.5Y 5/4), 100% clay, medium plasticity; dense brown clay.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; trace fine gravel up to 17 mm, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica, amphibole and other.

SAND (SP): light yellowish brown  (2.5Y 6/4), 90% fine to coarse grained sand, subangular
to rounded; 10% fine to coarse gravel up to 50 mm, well rounded; trace cobbles up to
80mm; poorly sorted; contains quartz, feldspar, mica, amphibole and other; with visible
alteration.

SAND WITH GRAVEL (SP): pale yellow  (2.5Y 7/4), 85% coarse grained sand, subrounded
to well rounded, trace medium grain; 15% fine to coarse gravel up to 26 mm, well rounded;
medium sorted; wet sample; contains quartz, feldspar, mica, amphibole and other.

SAND WITH GRAVEL (SP): olive gray  (5Y 4/2), 80% coarse grained sand, subrounded to
rounded; 20% fine to coarse gravel up to 43 mm, well rounded; medium sorted; wet sample;
contains quartz, feldspar, mica, amphibole and other.

CLAYEY SAND WITH GRAVEL (SC): light yellowish brown  (2.5Y 6/4), 70% fine to coarse
grained sand, subangular to rounded; 15% fine to coarse gravel up to 45 mm, rounded; 15%
clay, clay balls; poorly sorted; wet sample; contains quartz, feldspar, mica, amphibole and
other.

Bottom of borehole at 307 feet.
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SAND (SP): dark brown  (10YR 3/3), 95% fine to medium grained sand, subangular to
rounded, predominantly fine grained; 5% silt; medium sorted; contains quartz, feldspar and
amphibole; first 7 ft disturbed sample.

SAND (SP): pale yellow  (2.5Y 7/4), 100% fine to medium grained sand, subangular to
subrounded, predominantly fine grained; medium sorted; contains quartz, feldspar and
amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine to medium grained sand, subangular to
rounded, predominantly fine grained; medium sorted; contains quartz, feldspar and
amphibole.

SILT WITH SAND (ML): light gray  (5Y 7/2), 85% silt; 15% fine grained sand, subrounded;
dry sample/powdery.

SAND (SP): pale yellow  (2.5Y 7/4), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 95% fine to medium grained sand, subangular
to subrounded; 5% silt; medium sorted; contains quartz, feldspar and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine to medium grained sand, subangular to
rounded, predominantly fine grained; medium sorted; contains quartz, feldspar and
amphibole.

SILT (ML): light gray  (5Y 7/2), 100% silt; trace fine grained sand; dry sample; powdery.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subrounded to rounded; medium sorted; contains quartz, feldspar and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine grained sand, subangular to
subrounded, trace medium grained; well sorted; contains quartz, feldspar, mica and
amphibole.
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SAND (SW): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand, subangular
to rounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine grained; medium sorted; contains quartz,
feldspar, mica and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand, subrounded
to rounded, predominantly medium to coarse grained; trace fine gravel up to 15 mm,
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SW): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand,
subrounded to rounded; trace fine gravel up to 15 mm, rounded; poorly sorted; contains
quartz, feldspar, mica, amphibole, and other.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded, trace medium grained; medium sorted; contains quartz, feldspar, mica and
amphibole; higher mica content.

SAND (SP): light olive brown  (2.5Y 5/3), 95% fine grained sand, subrounded, very fine
grained; 5% silt; well sorted; contains quartz, feldspar, mica and amphibole; higher mica
content.

SAND (SP): olive yellow  (2.5Y 6/6), 95% fine to medium grained sand, subrounded to
rounded; 5% silt; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND WITH GRAVEL (SP): light yellowish brown  (2.5Y 6/4), 75% medium to coarse
grained sand, subrounded to rounded, trace fine grained; 20% fine to coarse gravel up to 32
mm, rounded; 5% clay, sandy clay balls; poorly sorted; contains quartz, feldspar, mica,
amphibole, and other.

SAND WITH SILT (SP-SM): light yellowish brown  (2.5Y 6/4), 90% fine grained sand,
subangular to subrounded; 10% silt, silty sand balls; well sorted; contains quartz, feldspar,
mica and amphibole; with visible alteration.

GRAVEL WITH SAND (GP): light yellowish brown  (2.5Y 6/4), 60% fine to coarse gravel up
to 48 mm, rounded; 40% medium to coarse grained sand, subrounded to rounded; poorly
sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SW): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand,
subrounded to rounded; trace fine gravel up to 10 mm, subrounded; poorly sorted; contains
quartz, feldspar, mica, amphibole, and other.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica, amphibole, and other, with some
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visible alteration.

SAND WITH GRAVEL (SP): light yellowish brown  (2.5Y 6/4), 80% fine to coarse grained
sand, subangular to rounded, predominantly medium to coarse grained; 20% fine to coarse
gravel up to 58 mm, subrounded to rounded; trace clay; poorly sorted; contains quartz,
feldspar, mica, amphibole, and other.

SILTY SAND (SM): light olive brown  (2.5Y 5/3), 85% fine grained sand, subrounded, very
fine grained; 15% silt; well sorted; contains quartz, feldspar, mica and amphibole.

SAND WITH SILT AND GRAVEL (SP-SM): light olive brown  (2.5Y 5/3), 75% fine grained
sand, subrounded; 15% fine to coarse gravel up to 27 mm, rounded, multi-colored; 10% silt;
well sorted; contains quartz, feldspar, mica and amphibole; with visible alteration.

SILTY SAND (SM): light olive brown  (2.5Y 5/3), 85% fine grained sand, subrounded, very
fine grained; 15% silt; well sorted; contains quartz, feldspar, mica and amphibole.

FAT CLAY (CH): dark gray  (5Y 4/1), 100% clay, medium plasticity, dense/hard.

SILT (ML): pale olive  (5Y 6/3), 100% silt, dense; visible alteration/rust colored laminations.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subrounded, very fine
grained; well sorted; contains quartz, feldspar, mica and amphibole; with visible alteration.

SILT (ML): olive gray  (5Y 5/2), 100% silt; with visible alteration.

SAND (SP): light yellowish brown  (2.5Y 6/4), 95% fine to medium grained sand, subangular
to subrounded, grades to predominantly medium grained sand at 135 ft; 5% silt; poorly
sorted; contains quartz, feldspar, mica and amphibole.

SILT (ML): olive  (5Y 5/3), 100% silt; visible alteration/rust colored laminations.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded, predominantly medium grained; medium sorted.

CLAYEY SAND (SC): pale olive  (5Y 6/3), 70% fine to coarse grained sand, subangular to
rounded; 20% clay; 10% fine to coarse gravel up to 40 mm, well rounded, especially at 144.5
to 145 ft; poorly sorted; contains quartz, feldspar, mica, amphibole, and other, visible rust
colored alteration.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, dense; medium plasticity.

CLAYEY SAND (SC): pale olive  (5Y 6/3), 70% fine to coarse grained sand, subrounded to
rounded; 30% clay; trace fine to coarse gravel up to 25 mm, subangular; poorly sorted; with
visible alteration; contains quartz, feldspar, amphibole, and other.

SANDY FAT CLAY (CH): pale olive  (5Y 6/3), 70% clay, medium plasticity; 30% fine to
medium grained sand, subangular to subrounded; contains quartz, feldspar, amphibole, and
other; some visible alteration with rusty coloration.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, medium plasticity; visible alteration/rust
colored laminations.

SILTY SAND (SM): pale olive  (5Y 6/3), 85% fine grained sand, subrounded to rounded;
15% silt; well sorted; contains quartz, feldspar and amphibole.

FAT CLAY (CH): olive  (5Y 5/3), 100% clay, low plasticity; trace fine grained sand,
subangular to subrounded; some rust colored alterations.

SAND WITH SILT (SP-SM): pale olive  (5Y 6/3), 90% fine grained sand, subangular to
subrounded, altered sand layers, rust and white coloration; 10% silt; trace fine to coarse
gravel up to 38 mm, rounded; trace clay, clay balls; well sorted; contains quartz, feldspar,
mica, amphibole, and other.
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SAND WITH CLAY AND GRAVEL (SW-SC): yellowish brown  (10YR 5/4), 75% fine to
coarse grained sand, subangular to rounded; 15% fine to coarse gravel up to 68 mm,
rounded; 10% clay; poorly sorted; contains quartz, feldspar and amphibole; visible alteration
of sands.

SAND (SP): strong brown  (7.5YR 5/8), 85% medium to coarse grained sand, subrounded to
rounded, predominantly coarse grained; 10% fine to coarse gravel up to 28 mm, rounded;
5% clay; poorly sorted; contains quartz, feldspar, amphibole, and other; bright rust colored
alteration.

SAND WITH CLAY AND GRAVEL (SP-SC): pale olive  (5Y 6/3), 75% medium to coarse
grained sand, subangular to rounded; 15% fine to coarse gravel up to 36 mm, rounded; 10%
clay; poorly sorted; contains quartz, feldspar, amphibole, and other; contains altered sands.

CLAY (CL): light yellowish brown  (2.5Y 6/4), 95% clay, low plasticity; 5% fine to coarse
gravel up to 42 mm, subrounded to rounded, interbedded; trace medium grained sand,
subrounded to rounded.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 40 mm, subrounded to rounded; trace clay;
poorly sorted; contains quartz, feldspar, amphibole, and other, with visible alteration; trace
weakly cemented sands.

CLAY WITH GRAVEL (CL): pale olive  (5Y 6/3), 85% clay; 10% fine to coarse gravel up to
50 mm, subangular to rounded; 5% fine grained sand, subangular to subrounded; fine sand
alteration of minerals/rock.

CLAYEY SAND WITH GRAVEL (SC): pale olive  (5Y 6/3), 70% fine to coarse grained sand,
subangular to subrounded; 15% fine to coarse gravel up to 75 mm, rounded; 15% clay, clay
balls; poorly sorted; well graded; contains quartz, feldspar, amphibole, and other; visible
alteration of minerals/rock.

SANDY CLAY (CL): pale olive  (5Y 6/3), 70% clay; 25% fine to coarse grained sand,
subangular to subrounded; 5% fine to coarse gravel up to 25 mm, subrounded to rounded;
contains quartz, feldspar, amphibole, and other, visible alteration with rusty coloration.

CLAYEY SAND WITH GRAVEL (SC): pale olive  (5Y 6/3), 70% fine to coarse grained sand,
subangular to subrounded; 15% fine to coarse gravel up to 33 mm, subrounded to rounded;
15% clay; poorly sorted; well graded; contains quartz, feldspar, amphibole, and other;
moderately cemented sand layer at 178.2-178.7 ft.

GRAVELLY SILT (ML): light yellowish brown  (2.5Y 6/3), 60% silt; 30% fine to coarse gravel
up to 70 mm, rounded, coarse grained at 179.6 ft; 10% fine grained sand, subangular to
subrounded; moderately cemented sand and gravel layer at 180.8-181.8 ft; contains quartz,
feldspar, amphibole, and other.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly medium grained; trace fine gravel up to 18 mm,
rounded; trace clay, clay lens; medium sorted; contains quartz, feldspar, amphibole, and
other; rust colored alteration of sands at 186.8 to 187.3 ft.

CLAY (CL): olive  (5Y 5/3), 100% clay, low plasticity; trace fine grained sand, subangular to
subrounded; some alteration visible with rusty coloration.

SANDY CLAY (CL): pale olive  (5Y 6/3), 70% clay, low plasticity; 30% fine to coarse grained
sand, subangular to subrounded; trace fine to coarse gravel up to 30 mm, subangular to
subrounded; contains quartz, feldspar, mica, amphibole, and other, with visible alteration.

CLAY (CL): olive  (5Y 5/3), 100% clay, low plasticity, dense; with visible rust colored
alteration.

SAND (SP): yellowish brown  (10YR 5/4), 95% fine grained sand, subangular to subrounded;
5% silt; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): dark yellowish brown  (10YR 4/4), 95% fine grained sand, subangular to
subrounded; 5% silt; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): brown  (7.5YR 4/3), 95% fine grained sand, subangular to subrounded; 5% silt;
well sorted; contains quartz, feldspar and amphibole.

SAND (SP): dark brown  (10YR 3/3), 95% fine grained sand, subangular to subrounded; 5%
silt; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): dark grayish brown  (10YR 4/2), 95% fine grained sand, subangular to
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subrounded; 5% silt; well sorted; contains quartz, feldspar and amphibole; with some visible
alteration; cementation at 219 and 224 ft.

SILT (ML): dark brown  (10YR 3/3), 95% silt; 5% fine grained sand, subangular to
subrounded.

CLAY (CL): olive  (5Y 5/3), 100% clay, no plasticity, dense; alteration visible with rust
colored laminations below 230 ft.

SAND (SP): pale olive  (5Y 6/3), 90% fine to coarse grained sand, subangular to
subrounded, predominantly medium grained; 10% fine to coarse gravel up to 70 mm,
rounded, interbedded; poorly sorted; contains quartz, feldspar, mica and amphibole; gravel
layers at 237, 237.8, and 238.6 to 239.7 ft.

SAND WITH GRAVEL (SW): pale olive  (5Y 6/3), 85% fine to coarse grained sand,
subangular to rounded; 15% fine to coarse gravel up to 68 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other; with visible alteration.

SAND (SP): dark grayish brown  (2.5Y 4/2), 100% fine grained sand, subrounded; trace silt,
cemented brown silt at 246.6 ft; well sorted; contains quartz, feldspar, amphibole, and other.

SANDY SILT (ML): olive  (5Y 5/3), 70% silt; 30% fine grained sand, subangular to
subrounded; with some visible rust colored alteration.

SAND (SW): pale olive  (5Y 6/3), 85% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 42 mm, rounded; 5% clay; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other; with some visible alteration; thin
sandy clay layers.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, low plasticity, very dense; some darker fine
laminations.

SILT (ML): pale olive  (5Y 6/3), 100% silt; trace fine grained sand, subangular to
subrounded; trace clay; silt with fine sand and altered sand and trace clay clasts from 262.8
to 263.9 ft; high mica content.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded;
trace fine to coarse gravel up to 33 mm, rounded; medium sorted; contains quartz, feldspar,
mica, amphibole, and other; visible rust colored alteration of sands at 268.5 ft(3in.).

SAND (SP): pale olive  (5Y 6/3), 90% medium to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 50 mm, rounded; poorly sorted; contains
quartz, feldspar, mica, amphibole, and other.
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SAND WITH CLAY AND GRAVEL (SW-SC): pale olive  (5Y 6/3), 60% fine to coarse grained
sand, subangular to subrounded; 30% fine to coarse gravel up to 62 mm, rounded; 10%
clay; poorly sorted; weak cementation; contains quartz, feldspar, mica, amphibole, and
other.

FAT CLAY (CH): olive gray  (5Y 5/2), 100% clay, dense, medium plasticity.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, dense, low plasticity; with visible rust
colored alteration; mottled olive and grey coloration, predominantly olive.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, dense, medium plasticity;
greenish blue, contains black charcoal-like laminations (powdery black), smoky smell, "blue
clay".

FAT CLAY (CH): olive  (5Y 5/3), 100% clay, low plasticity; trace fine grained sand,
subangular to subrounded; trace altered/decomposing sand and fine gravel; grades into clay
with sand at 286.3 ft.

CLAYEY SAND (SC): pale olive  (5Y 6/3), 70% fine to medium grained sand, subangular to
subrounded, trace rounded coarse grained; 30% clay; trace fine gravel up to 18 mm,
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole and other; with some
visible alteration.

SAND (SW): pale olive  (5Y 6/3), 85% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 45 mm, rounded; 5% clay; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other; with some visible alteration.

SAND WITH CLAY (SW-SC): pale olive  (5Y 6/3), 80% fine to coarse grained sand,
subangular to subrounded, predominantly medium to coarse grained; 10% fine to coarse
gravel up to 65 mm, subrounded to rounded; 10% clay; poorly sorted; contains quartz,
feldspar, mica, amphibole, and other; with visible alteration; clayey coarse gravel beds at
296.1, 298 to 298.9 ft.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 28 mm, rounded; medium sorted; contains
quartz, feldspar, mica, amphibole, and other.

SAND (SP): very dark brown  (10YR 2/2), 100% fine to medium grained sand, subangular to
subrounded; trace fine gravel up to 16 mm, rounded; medium sorted; contains quartz,
feldspar, mica, amphibole, and other; with visible alteration, altered to a dark brown.

CLAYEY SAND (SC): pale olive  (5Y 6/3), 75% fine to medium grained sand, subangular to
subrounded; 20% clay, clay balls; 5% fine to coarse gravel up to 72 mm, rounded, interbeds
of large gravel; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): olive gray  (5Y 4/2), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 29 mm, rounded; poorly sorted; contains
quartz, feldspar, mica and amphibole; with visible alteration; 3 in. dark brown/altered sand at
308.7 ft.

GRAVELLY CLAY (CL): pale olive  (5Y 6/3), 60% clay; 40% fine to coarse gravel up to 33
mm, rounded; trace fine grained sand, rounded; weak cementation; with visible alteration.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to subrounded,
predominantly fine to medium grained; trace fine to coarse gravel up to 70 mm, subangular
to subrounded, and rounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

CLAYEY GRAVEL (GC): light olive brown  (2.5Y 5/3), 60% fine to coarse gravel up to 52
mm, subangular to rounded, predominantly coarse, multicolored; 30% clay; 10% fine to
coarse grained sand, subangular to subrounded; poorly sorted; weak to moderate
cementation; contains quartz, feldspar, mica, amphibole, and other; with visible alteration.

SAND (SP): light olive brown  (2.5Y 5/3), 95% fine to coarse grained sand, subangular to
subrounded, predominantly medium grained; 5% clay; trace fine to coarse gravel up to 50
mm, rounded; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND WITH SILT (SP-SM): brown  (10YR 5/3), 90% fine grained sand, subangular to
subrounded; 10% silt; well sorted; contains quartz, feldspar and amphibole; similar to brown
sands from 192 to 224 ft.
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SAND WITH SILT (SP-SM): dark yellowish brown  (10YR 4/4), 90% fine grained sand,
subangular to subrounded; 10% silt; well sorted; contains quartz, feldspar and amphibole;
similar to brown sands from 192 to 224 ft.

SILT (ML): olive  (5Y 5/3), 100% silt, very dense; weak to moderate cementation; with some
visible rust colored alteration.

Bottom of borehole at 347 feet.
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SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/3)  and  pale yellow  (2.5Y 7/3), 65%
fine to medium grained sand, subangular to rounded; 30% fine to coarse gravel up to 70
mm, subangular to rounded; 5% silt; medium sorted; contains quartz, feldspar and
amphibole; trace cobbles; trace organics/roots.

SAND (SP): very dark grayish brown  (10YR 3/2), 95% fine grained sand, subrounded to
rounded; 5% silt; trace fine to coarse gravel up to 52 mm, subrounded to rounded, at 8.5 ft
bgs; well sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): pale yellow  (5Y 7/4), 100% fine to medium grained sand, subangular to
subrounded; trace silt, trace silt balls; medium sorted; contains quartz, feldspar, amphibole
and other.

SAND (SP): olive gray  (5Y 4/2), 100% fine to medium grained sand, subangular to rounded;
medium sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): pale yellow  (5Y 7/4), 100% fine to medium grained sand, subangular to
subrounded; medium sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine to medium grained sand, subangular to
subrounded; medium sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): light olive brown  (2.5Y 5/4), 95% fine grained sand, subangular to subrounded;
5% silt, gray silt pieces; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded; medium sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% medium grained sand, subangular to
subrounded, trace fine grained; trace silt; medium sorted; contains quartz, feldspar, mica,
amphibole and other; trace weakly cemented olive silty sand layer from 37.5 to 37.8 ft bgs;
coarser than above.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine grained sand, subangular to
subrounded; trace silt; well sorted; contains quartz, feldspar, mica and amphibole; trace thin
olive/gray horizontal silt lenses at 42.1 ft bgs.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular, predominantly medium grained, trace coarse grained; trace fine gravel up to 10
mm, subrounded; medium sorted; contains quartz, feldspar, mica, amphibole and other.
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DATE
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SIZE

Jose Munguia

8 inProsonic 600T

SURFACE

ELEVATION

5/23/2014

BOREHOLE
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6 in

CEMEX Lapis Plant
Geographic NAD83

39.0 ft 350 ft bgs

N. Reynolds
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SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded, trace medium grained; well sorted; contains quartz, feldspar, mica and
amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to rounded, trace coarse grained; medium sorted; contains quartz, feldspar,
mica and amphibole.

SAND (SP): olive  (5Y 5/3), 100% fine grained sand, subangular to subrounded, fine to
medium grained at 59 to 59.7 ft bgs; trace silt; well sorted; contains quartz, feldspar, mica
and amphibole; higher mica content.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to subrounded,
predominantly coarse grained; poorly sorted; contains quartz, feldspar, mica and amphibole;
higher mica content.

SAND (SP): olive  (5Y 5/3), 100% fine to medium grained sand, subangular to subrounded;
trace silt; medium sorted; contains quartz, feldspar, mica and amphibole; higher mica
content.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to subrounded,
predominantly coarse grained; poorly sorted; contains quartz, feldspar, mica and amphibole;
higher mica content.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to subrounded,
predominantly fine to medium grained, fine sand at 66.5 to 67 ft bgs; poorly sorted; contains
quartz, feldspar, mica and amphibole.

SAND (SP): olive  (5Y 5/3), 95% fine grained sand, subangular to subrounded, very fine
grained, trace fine to medium grained interbeds; 5% silt; well sorted; contains quartz,
feldspar, mica and amphibole; higher mica content; trace thin pink horizontal laminations.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to subrounded;
poorly sorted; contains quartz, feldspar, mica and amphibole; very high mica content.

SAND (SP): olive gray  (5Y 5/2), 95% fine grained sand, subangular to subrounded, very
fine grained; 5% silt; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/6), 100% fine to medium grained sand, subangular to
subrounded; trace fine gravel up to 11 mm, rounded; poorly sorted; contains quartz,
feldspar, mica, amphibole and other; orange colored alteration.

SAND (SP): light yellowish brown  (2.5Y 6/4), 95% medium to coarse grained sand,
subangular to rounded, trace fine grained; 5% fine to coarse gravel up to 30 mm, rounded;
trace silt; poorly sorted; contains quartz, feldspar, mica, amphibole and other; free water.

SAND WITH GRAVEL (SP): pale yellow  (2.5Y 7/3)  and  light yellowish brown  (2.5Y 6/4),
80% fine to coarse grained sand, subangular to rounded, predominantly medium to coarse
grained; 15% fine to coarse gravel up to 43 mm, rounded; 5% silt; poorly sorted; contains
quartz, feldspar, mica, amphibole and other; chert, many mineral types; free water.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 23 mm, rounded; poorly sorted; contains
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quartz, feldspar, mica, amphibole and other.

SAND (SP): light yellowish brown  (2.5Y 6/3), 90% fine to coarse grained sand, subangular
to rounded; 10% fine to coarse gravel up to 30 mm, rounded; poorly sorted; contains quartz,
feldspar, mica, amphibole and other.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/4), 95% fine grained sand, subangular to subrounded,
very fine grained; 5% silt; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): olive  (5Y 5/3), 100% fine grained sand, subangular to subrounded; well sorted;
contains quartz, feldspar, mica and amphibole; increase in olive coloration.

SILT (ML): pale olive  (5Y 6/3), 95% silt; 5% fine grained sand, subangular to subrounded,
highly altered, rust, tan and black from 124.1 to 124.9 ft bgs; low plasticity; thin rusty and
black horizontal alteration/lamination.

SAND WITH SILT AND GRAVEL (SP-SM): pale olive  (5Y 6/3), 75% fine grained sand,
subangular to subrounded, fine grained grading to medium to coarse grained silty gravelly
sand; 15% fine to coarse gravel up to 41 mm, rounded; 10% silt; poorly sorted; contains
quartz, feldspar, mica and amphibole; highly altered at 127.5 ft bgs.

CLAY (CL): dark gray  (5Y 4/1), 100% clay, medium plasticity, dense; trace thin rust colored
horizontal lamination; highly altered at 129.2 ft bgs.

SILT WITH SAND (ML): olive  (5Y 5/3), 80% silt, silt bed from 132.2 to 132.7 ft bgs; 20%
fine grained sand, subangular to subrounded, very fine grained; contains quartz, feldspar
and mica; trace thin rust colored horizontal alteration/lamination.

SAND (SP): pale olive  (5Y 6/3), 100% fine grained sand, subangular to subrounded, grades
to fine to medium grained; trace silt; poorly sorted; contains quartz, feldspar, mica and
amphibole.

SAND (SP): olive  (5Y 5/3), 100% fine grained sand, subangular to subrounded; well sorted;
contains quartz, feldspar, mica and amphibole; highly altered/rust colored at 137.1 ft bgs.

FAT CLAY (CH): olive gray  (5Y 5/2), 100% clay, high plasticity, dense; trace black and rust
colored lamination; trace black ashy deposits.

SANDY CLAY (CL): pale olive  (5Y 6/3), 60% clay, no plasticity; 40% fine grained sand,
subangular to subrounded; contains quartz and feldspar; thin black and rust colored
lamination.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, high plasticity, dense; thin black and rust
colored lamination.

SAND (SP): pale yellow  (2.5Y 7/3), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar and amphibole; trace rust colored alteration.

SANDY CLAY (CL): pale olive  (5Y 6/3), 60% clay, no plasticity; 40% fine grained sand,
subangular to subrounded; contains quartz and feldspar; thin black and rust colored
lamination.

SAND (SP): pale olive  (5Y 6/3), 95% fine to medium grained sand, subangular to
subrounded; 5% silt; trace fine to coarse gravel up to 22 mm, subangular; poorly sorted;
contains quartz, feldspar, mica and amphibole; 2.5 in. horizontal rusty/altered band at 154 ft
bgs.

SAND WITH GRAVEL (SP): pale olive  (5Y 6/3), 80% fine to coarse grained sand,
subangular; rusty/altered from 160.4 to 160.7 ft bgs; 15% fine to coarse gravel up to 52 mm,
subrounded to rounded; 5% clay; poorly sorted; contains quartz, feldspar, amphibole and
other.
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GRAVEL WITH CLAY AND SAND (GP-GC): pale olive  (5Y 6/3), 60% fine to coarse gravel
up to 60 mm, subrounded to rounded; 30% medium to coarse grained sand, subangular;
10% clay; trace cobbles; poorly sorted; contains quartz, feldspar, amphibole and other; trace
round cobbles up to 85 mm at 163 to 166 ft bgs; many mineral types; trace rusty alteration.

SILT (ML): olive  (5Y 5/3), 100% silt, very dense; friable; rust colored alteration and
lamination.

SILTY SAND (SM): pale olive  (5Y 6/3), 85% fine grained sand, subangular to subrounded;
15% silt, from 177.3 to 177.6 ft bgs; no plasticity; well sorted; contains quartz, feldspar and
amphibole.

SAND (SP): light olive gray  (5Y 6/2), 100% fine grained sand, subangular to subrounded,
grades to fine to medium grained; trace fine gravel up to 18 mm, rounded; well sorted;
contains quartz, feldspar, mica and amphibole; rusty alteration at 177.6 ft bgs.

CLAY WITH SAND (CL): pale olive  (5Y 6/3), 85% clay, low plasticity; 10% fine to medium
grained sand, subangular to subrounded; 5% fine to coarse gravel up to 36 mm, rounded;
contains quartz, mica and amphibole; clay with sand and gravel interbeds; weakly cemented
clay and gravel at 183.5 ft bgs; trace rusty alteration/nodules.

SAND (SP): olive gray  (5Y 5/2), 100% fine to medium grained sand, subangular to
subrounded; medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): yellowish brown  (10YR 5/6), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole; start of "the brown sand".

SAND (SP): dark yellowish brown  (10YR 4/6), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole; redder coloration than
above.

SAND (SP): dark yellowish brown  (10YR 3/4), 95% fine grained sand, subangular to
subrounded; 5% silt; well sorted; contains quartz, feldspar and amphibole; trace weakly
cemented sands and sand nodules; mottled coloration.

SAND (SP): brown  (10YR 4/3), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar and amphibole.

SAND (SP): strong brown  (7.5YR 4/6), 100% fine grained sand, subangular to subrounded;
well sorted; contains quartz, feldspar and amphibole; faint thin rusty horizontal lamination;
more red.
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SAND (SP): grayish brown  (2.5Y 5/2), 95% fine grained sand, subangular to subrounded;
5% silt; well sorted; contains quartz, feldspar and amphibole; weakly cemented sand and
sand nodules at 220.0 to 220.3 ft bgs.

SAND (SP): olive brown  (2.5Y 4/4), 100% fine grained sand, subangular to subrounded;
well sorted; contains quartz, feldspar and amphibole; trace thin reddish horizontal
laminations.

SAND (SP): dark olive brown  (2.5Y 3/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole; darker color/more black
minerals.

SILT (ML): pale olive  (5Y 6/3), 100% silt, very dense; less dense from 233.4 to 234.1 ft bgs;
low plasticity; rusty/highly altered at 228.6 to 229.3 ft bgs; trace thin black horizontal
lamination especially at 232.5 to 233.4 ft bgs.

SAND (SP): olive  (5Y 5/3), 95% fine to medium grained sand, subangular to subrounded;
5% fine to coarse gravel up to 26 mm, well rounded; trace silt, siltstone; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; high mica content.

SAND (SP): dark grayish brown  (2.5Y 4/2), 95% medium to coarse grained sand, trace fine
grained, subangluar to subrounded; 5% fine to coarse gravel up to 26 mm, well rounded;
trace silt, siltstone; poorly sorted; contains quartz, feldspar, mica, amphibole and other;
altered to a dark brown.

SAND (SP): pale olive  (5Y 6/3), 90% fine to medium grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 65 mm, subrounded to rounded, coarse
grained gravel bed at 238.4 ft bgs; poorly sorted; contains quartz, feldspar, mica, amphibole
and other; includes flat siltstone and granite.

SAND (SP): dark brown  (7.5YR 3/3), 90% fine to coarse grained sand, predominantly
medium to coarse grained, subangular to subrounded; 10% fine to coarse gravel up to 26
mm, subrounded to rounded; trace silt; poorly sorted; contains quartz, feldspar, mica,
amphibole and other; altered to a dark brown.

SAND (SP): light yellowish brown  (2.5Y 6/3), 90% medium to coarse grained sand,
subangular to subrounded; 10% fine to coarse gravel up to 72 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; trace weakly cemented silt chips;
siltstones; many mineral types.

SAND (SP): pale olive  (5Y 6/3), 95% fine to medium grained sand, subangular to
subrounded; 5% fine to coarse gravel up to 30 mm, subangular to subrounded; poorly
sorted; contains quartz, feldspar, mica, amphibole and other; medium to coarse sand and
gravelly interbeds; many mineral types.

SAND WITH GRAVEL (SP): pale olive  (5Y 6/3), 70% fine to coarse grained sand,
subangular to subrounded; 30% fine to coarse gravel up to 45 mm, well rounded; poorly
sorted; contains quartz, feldspar, mica, amphibole and other; trace 70 mm clay ball at 252.3
ft bgs; siltstone; many mineral types.

GRAVEL WITH CLAY AND SAND (GP-GC): pale olive  (5Y 6/3), 50% fine to coarse gravel
up to 55 mm, well rounded, predominantly coarse grained, coarse grained gravel and cobble
bed from 254.9 to 255.6 ft bgs; trace cobble measured at 83 mm; 40% fine to coarse
grained sand, subangular to subrounded; 10% clay, trace clay balls; trace cobbles; poorly
sorted; contains quartz, feldspar, mica, amphibole and other; siltstone; many mineral types.

SILT (ML): pale olive  (5Y 6/3), 100% silt, very dense; low plasticity; trace thin horizontal
black/ashy laminations.

CLAY (CL): olive gray  (5Y 5/2), 100% clay, low plasticity, dense.

SILT (ML): pale olive  (5Y 6/3), 100% silt, dense; trace thin ashy black colored horizontal
laminations; trace small rusty globular deposits.

SILT (ML): pale olive  (5Y 6/3), 90% silt, less dense than above; 10% fine grained sand,
subangular to subrounded, very fine grained; silt with interbedded very fine grained sands;
high mica content.

SAND (SP): light olive gray  (5Y 6/2), 90% fine to coarse grained sand, subangular to
subrounded, predominantly medium to coarse grained; 10% fine to coarse gravel up to 50
mm, subrounded to rounded, coarse gravel deposit at 279.4 ft bgs; trace silt, flat/round
siltstones; poorly sorted; contains quartz, feldspar, amphibole and other.
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SILT (ML): pale olive  (5Y 6/3), 100% silt; low plasticity; thin rusty and black laminations.

SAND (SP): pale yellow  (5Y 7/3), 100% fine to coarse grained sand, subangular to
subrounded; trace fine to coarse gravel up to 22 mm, rounded; trace silt, silt balls; poorly
sorted; contains quartz, feldspar, amphibole and other; trace well rounded 90 mm cobble at
281.8 ft bgs.

GRAVEL WITH CLAY (GP-GC): pale olive  (5Y 6/3), 90% fine to coarse gravel up to 55
mm, rounded, predominantly coarse grained; 10% clay; trace fine grained sand; poorly
sorted; contains quartz, feldspar and other.

SAND (SP): pale yellow  (5Y 7/3), 90% medium to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 60 mm, well rounded; poorly sorted; contains
quartz, feldspar and other.

CLAY (CL): pale olive  (5Y 6/3), 100% clay, low plasticity, very dense/hard; thin black/ashy
horizontal laminations; trace rusty/altered layers, especially at 288.7 to 289.4 ft bgs.

CLAYEY SAND (SC): light yellowish brown  (2.5Y 6/3), 65% fine grained sand, trace
medium to coarse grained, subangular to subrounded; 30% clay; 5% fine to coarse gravel
up to 35 mm, well rounded; medium sorted; contains quartz, feldspar and other; trace 0.25
in. gray and rusty bands; siltstone.

SAND WITH CLAY AND GRAVEL (SP-SC): light yellowish brown  (2.5Y 6/3), 70% fine to
coarse grained sand, subangular to subrounded; 20% fine to coarse gravel up to 65 mm,
well rounded; 10% clay, trace clay balls; poorly sorted; contains quartz, feldspar, mica,
amphibole and other.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 31 mm, well rounded; poorly sorted; contains
quartz, feldspar, mica, amphibole and other.

SAND WITH GRAVEL (SP): pale olive  (5Y 6/3), 60% medium to coarse grained sand,
subangular to subrounded; 35% fine to coarse gravel up to 70 mm, subrounded to well
rounded, coarse grained bed at 300.3 to 301.0 ft bgs; 5% clay; trace cobbles; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; trace cobble to 75 mm at 298.0 ft bgs.

CLAYEY GRAVEL WITH SAND (GC): pale olive  (5Y 6/3), 60% fine to coarse gravel up to
70 mm, subrounded to well rounded; 25% fine to medium grained sand, subangular to
subrounded; 15% clay; poorly sorted; contains quartz, feldspar, mica, amphibole and other;
trace siltstone gravel.

SAND (SP): light olive gray  (5Y 6/2), 95% fine to medium grained sand, subangular to
subrounded; 5% fine to coarse gravel up to 45 mm, subrounded to rounded, some flat
rounded; trace clay; poorly sorted; contains quartz, feldspar, mica, amphibole and other.

GRAVELLY CLAY (CL): pale olive  (5Y 6/3), 55% clay, low plasticity; 40% fine to coarse
gravel up to 25 mm, rounded; 5% fine to medium grained sand; contains quartz, feldspar,
mica, amphibole and other.

SAND (SP): light olive gray  (5Y 6/2), 95% fine to medium grained sand, trace coarse
grained, subangular to subrounded; 5% fine to coarse gravel up to 33 mm, rounded; poorly
sorted; contains quartz, feldspar, mica, amphibole and other.

GRAVELLY CLAY (CL): pale olive  (5Y 6/3), 50% clay, low plasticity; 40% fine to coarse
gravel up to 60 mm, rounded; 10% fine to medium grained sand, subangular to rounded;
contains quartz, feldspar, mica, amphibole and other; altered brown sand layer from 305.8 to
306.0 ft bgs.

SAND (SP): pale olive  (5Y 6/3), 90% fine to coarse grained sand, subangular to rounded;
5% fine to coarse gravel up to 39 mm, rounded; 5% clay; poorly sorted; contains quartz,
feldspar, amphibole and other; rusty/altered clay and gravel bed 309.0 to 309.2 ft bgs.

FAT CLAY (CH): pale olive  (5Y 6/3), 100% clay, high plasticity, soft; thin rusty horizontal
lamination and point deposits.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to rounded;
medium sorted; contains quartz, feldspar, mica, amphibole and other; rusty/altered medium
to coarse grained sand at 312.9 ft bgs.

GRAVELLY CLAY (CL): light yellowish brown  (2.5Y 6/4), 70% clay, low plasticity; 30%
coarse gravel up to 55 mm, well rounded; trace fine grained sand; contains quartz and
feldspar; rusty horizontal alteration/lamination.

CLAY (CL): pale olive  (5Y 6/3), 100% clay, low plasticity, dense; trace fine grained sand;
rusty horizontal alteration/lamination; silty/sandy clay layer from 321.8 to 323.6 ft bgs; rusty
nodules.

SILTY SAND (SM): pale olive  (5Y 6/3), 85% fine grained sand, very fine grained; 15% silt;
well sorted; contains quartz, feldspar, mica and amphibole.

CLAY (CL): pale olive  (5Y 6/3), 100% clay, low plasticity; trace silt; trace very fine grained
sand; thin interbeds of silt and fine grained sand with some thin rusty horizontal
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lamination/alteration.

SAND (SP): pale olive  (5Y 6/3), 100% fine grained sand, subangular to subrounded, trace
clay pods; well sorted; contains quartz, feldspar, mica and amphibole; higher mica content;
more black minerals.

CLAY (CL): olive gray  (5Y 5/2), 70% clay, medium plasticity; 30% silt; trace fine grained
sand; clay with 2 to 3 in. silt/fine grained sand with thin rusty horizontal lamination/alteration.

FAT CLAY (CH): light olive gray  (5Y 6/2), 100% clay, medium plasticity.

SAND (SP): brown  (10YR 4/3), 100% fine grained sand, subangular to subrounded; trace
silt; well sorted; contains quartz, feldspar and amphibole; weakly cemented, especially near
rusty horizontal laminations; start of the second "brown sand" layer, similar to sand at 187.6
ft bgs.

SAND (SP): brown  (10YR 5/3), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar and amphibole; less red, more gray-brown.

SAND (SP): brown  (10YR 4/3), 100% fine grained sand, subangular to subrounded; trace
silt; well sorted; contains quartz, feldspar and amphibole; faint thin rusty horizontal
laminations; weak to moderately cemented below 348.3 ft bgs, especially in areas of rusty
alteration; more red; moderately cemented at 350 ft bgs.

Bottom of borehole at 350 feet.
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NO SAMPLE: asphalt.

NO SAMPLE: gravel road base.

SAND (SP): dark grayish brown  (2.5Y 4/2), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): very dark grayish brown  (2.5Y 3/2), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole.

SILTY SAND (SM): black  (10YR 2/1)  and  dark gray  (5Y 4/1), 80% fine grained sand,
subangular to subrounded; 20% silt; well sorted; contains quartz, feldspar and amphibole;
organic rich (wood).

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar and amphibole.

SAND (SP): dark greenish gray (10Y 4/1), 100% fine grained sand, subangular to
subrounded, trace medium grained; well sorted; contains quartz, feldspar and amphibole.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, soft, silty; trace silt;
abundance of horizontal black/ashy deposits between 34.5 - 36.4 ft bgs; mica present; trace
white flakes (shells?); bluish coloration.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; no to low plasticity; clayey interbeds with
horizontal black/ashy laminations; trace white ashy deposits from 39.5 -40.0 ft bgs; mica
present.

CLAY (CL): very dark greenish gray (10Y 3/1), 95% clay, medium plasticity, soft, trace
horizontal black/ashy deposits; 5% fine grained sand, subangular to subrounded,
interbedded; contains quartz, feldspar and amphibole.

SAND (SP): dark greenish gray (10Y 4/1), 95% fine grained sand, subangular to
subrounded, trace medium grained; 5% clay, clayey interbeds at 52.8 - 53.4 ft bgs and 54.4
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- 54.8 ft bgs; well sorted; contains quartz, feldspar and amphibole.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded, predominantly fine grained; medium sorted; contains quartz, feldspar, mica,
amphibole and other; trace gray mottling.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand, subrounded
to rounded; trace fine to coarse gravel up to 50 mm, subrounded to rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; trace shell fragments; orange interbed
at 64.8 - 65.5 ft bgs.

SAND (SP): dark gray  (5Y 4/1), 100% fine to medium grained sand, subrounded to
rounded, tan mottling; trace fine gravel up to 12 mm, rounded; poorly sorted; contains
quartz, feldspar, mica, amphibole and other; trace shell fragments.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand,
predominantly medium grained, subrounded to rounded; trace fine gravel up to 17 mm,
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole and other; contains shells
and shell fragments.

SILT (ML): very dark greenish gray (5GY 3/1), 95% silt; 5% sand, very fine grained,
subangular to subrounded; trace clay; contains quartz, feldspar and mica; trace shell
fragments and black/ashy point deposits.

SILTY SAND (SM): very dark greenish gray (5GY 3/1), 85% fine grained sand, subangular
to subrounded; 15% silt; well sorted; contains quartz and feldspar; abundance of shells and
shell fragments.

SILT (ML): very dark greenish gray (5GY 3/1), 90% silt; 10% fine grained sand, subangular
to subrounded; trace clay, no to low plasticity; trace shell fragments.

FAT CLAY (CH): very dark greenish gray (5GY 3/1), 100% clay, high plasticity, soft; trace
horizontal black/ashy laminations.

SANDY SILT (ML): dark greenish gray  (5GY 4/1), 70% silt; 30% sand, very fine grained,
subangular to subrounded; contains quartz and mica; trace thin clay layers; trace horizontal
black/ashy deposits; trace shell fragments.

SILTY SAND (SM): dark greenish gray (10Y 4/1), 85% sand, very fine to fine grained,
subangular to subrounded; 15% silt; trace clay, trace clay layers, clayey beds at 82.8 - 83.3
ft bgs and 89.5 - 90.2 ft bgs; well sorted; contains quartz, feldspar and mica; trace horizontal
black/ashy deposits; higher mica content; trace shell fragments.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay, medium plasticity; trace silt;
horizontal black/ashy laminations; trace shell fragments and possible organic matter.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; trace sand, very fine grained,
subangular to subrounded; trace clay; contains mica; trace horizontal black/ashy
laminations.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay, medium to high plasticity; trace silt;
trace horizontal and point black/ashy deposits; trace organic matter.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; trace sand, very fine grained,
subangular to subrounded; trace mica.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, dense; trace silt, 1 -
3 in. interbeds between 102 - 103.7 ft bgs; trace shell fragments below 106.0 ft bgs; trace
black/ashy point deposits.
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SAND (SP): greenish gray (10Y 5/1), 100% sand, very fine grained, subangular to
subrounded; trace silt; well sorted; contains quartz, feldspar and mica.

SAND (SP): greenish gray  (5GY 5/1), 100% fine to coarse grained sand, predominantly
medium grained, subrounded to rounded; trace fine to coarse gravel up to 32 mm, rounded;
poorly sorted; contains quartz, feldspar, mica, amphibole and other; includes siltstone and
chert.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; trace fine grained sand; trace clay, 1 in.
clay interbeds; contains mica; thin horizontal black/ashy laminations in clays.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, high plasticity, dense; very
dense from 124.3 - 127.0 ft bgs; thin rusty and black/ashy horizontal lamination from 126.0 -
127.0 ft bgs.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; trace thin clayey interbeds; thin
horizontal black/ashy lamination.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, medium to high plasticity, soft
clay from 128.3 - 129.6 ft bgs, dense clay from 129.6 - 135.2 ft bgs; trace silt, dark brown
silty deposit from 132.2 - 133.4 ft bgs within clay; trace horizontal laminations and point
black/ashy deposits.

SILT (ML): dark greenish gray (10Y 4/1), 95% silt; 5% sand, very fine grained, subangular to
subrounded; trace clay; contains mica; trace thin horizontal black/ashy laminations.

SAND (SP): greenish gray  (5GY 5/1), 95% fine to medium grained sand, subangular to
subrounded, trace rounded coarse grained; 5% fine to coarse gravel up to 25 mm, rounded;
medium sorted; contains quartz, feldspar, mica, amphibole and other; many mineral types.

SAND (SP): greenish gray (10Y 5/1), 100% fine to medium grained sand, subangular to
rounded; trace fine to coarse gravel up to 35 mm, rounded; medium sorted; contains quartz,
feldspar, mica, amphibole and other; trace rounded cobbles up to 75 mm at 145.2 ft bgs;
includes chert and siltstone; many mineral types.

SAND (SP): dark greenish gray (10Y 4/1), 100% fine to medium grained sand, subrounded
to rounded; trace fine gravel up to 17 mm, rounded; well sorted; contains quartz, feldspar,
mica, amphibole and other; trace clay balls; includes siltstone.

SAND WITH CLAY (SP-SC): dark greenish gray  (5GY 4/1), 85% fine to medium grained
sand, subangular to rounded, trace coarse grained; 10% clay; 5% fine to coarse gravel up to
65 mm, rounded; contains quartz, feldspar, mica, amphibole and other; many mineral types;
included siltstone.

SAND WITH GRAVEL (SP): light olive gray  (5Y 6/2), 60% fine to coarse grained sand,
subangular to rounded; 40% fine to coarse gravel up to 70 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; gravel with sand from 152.6 - 153.5 ft
bgs.

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded; trace
fine to coarse gravel up to 21 mm, subrounded to rounded; well sorted; contains quartz,
feldspar, amphibole and other; silt at 156.7 - 157 ft bgs.

13017-13

LOCATION

MDW-1
BOREHOLE NAME BOREHOLE LITHOLOGIC LOG (continued)
CLIENT

PROJECT NUMBER

California American Water
Castroville, CA

Appendix A1

Depth
bgs

(feet)

Sample
Type

Depth
bgs

(feet)

110

115

120

125

130

135

140

145

150

155

160

Geoscience Support Services, Inc.

110

115

120

125

130

135

140

145

150

155

160

S
S

: S
p
lits

p
o
o
n
 s

a
m

p
le

  G
R

A
B

: G
ra

b
 s

a
m

p
le

  P
T

S
: S

p
lits

p
o
o
n
 s

u
b
m

itte
d
 fo

r a
n
a
ly

s
is

   S
IE

V
E

: G
ra

b
 s

ie
v
e
d
 b

y
 G

S
S

I

GEOSCIENCE
P.O. Box 220
Claremont, CA 91711
Telephone:  (909) 451-6650
Fax:  (909) 451-6638
www.gssiwater.com

1100

  GAMMA
  (GAPI)

Zone
Test

Graphic
Log

Lithologic Log

NOTE:  Grain size distribution percentages are approximate.  Material code
(e.g. SP) reference Unified Soil Classification visual method.

Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

  CLID
  (mmho/m)

1500 0

Zone
#3

SC:
38,100
uS/cm

A1-29



GRAB

SS

SIEVE

GRAB

GRAB

SS

SAND WITH GRAVEL (SP): light olive gray  (5Y 6/2), 70% fine to coarse grained sand,
subangular to rounded; 30% fine to coarse gravel up to 58 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole and other; trace clay balls; many mineral types;
includes siltstone.

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded, trace
medium and coarse grained; trace fine gravel up to 18 mm, subrounded to rounded; well
sorted; contains quartz, feldspar, amphibole and other; contains chert.

SAND (SP): light olive gray  (5Y 6/2), 100% fine to medium grained sand, subrounded to
rounded; trace fine to coarse gravel up to 35 mm, rounded; trace clay; contains quartz,
feldspar, amphibole and other.

SAND (SP): olive gray  (5Y 5/2), 95% fine to coarse grained sand, subangular to rounded;
5% fine to coarse gravel up to 55 mm, rounded; poorly sorted; wet sample; contains quartz,
feldspar, mica, amphibole and other.

SAND WITH GRAVEL (SP): olive gray  (5Y 5/2), 60% medium to coarse grained sand,
subangular to rounded; 40% fine to coarse gravel up to 50 mm, subrounded to rounded;
contains quartz, feldspar, mica, amphibole and other; many mineral types, includes chert,
siltstone, and granite.

GRAVEL WITH SAND (GP): olive gray  (5Y 5/2), 60% fine to coarse gravel up to 50 mm,
subrounded to rounded; 40% medium to coarse grained sand, subangular to rounded,
predominantly coarse grained; trace cobbles, trace cobble up to 99 mm; contains quartz,
feldspar, mica, amphibole and other; many mineral types, includes granite and chert.

GRAVEL WITH SAND AND COBBLES (GP): olive  (5Y 5/3), 55% fine to coarse gravel up to
75 mm, subangular to rounded; 30% fine to coarse grained sand, subangular to rounded;
15% cobbles, cobbles up 120 mm; trace clay; poorly sorted; contains quartz, feldspar, mica,
amphibole and other; many mineral types, includes granite, and chert.

SILT (ML): light olive brown  (2.5Y 5/4), 100% silt; trace fine grained sand, subangular to
subrounded; contains mica; clayey and dense from 197.2 - 197.6 ft bgs; rusty orange
mottling.

SAND WITH SILT (SP-SM): light olive brown  (2.5Y 5/3), 90% fine grained sand, subangular
to subrounded; 10% silt; trace fine to coarse gravel up to 32 mm, rounded; well sorted;
contains quartz, feldspar, mica and amphibole; some orange mottling.

CLAY (CL): light olive brown  (2.5Y 5/4), 100% clay, very dense/hard; orangish brown
mottling; trace thin horizontal black/ashy laminations; possible evaporites at 204.3 - 205.0 ft
bgs; moderate cementation.

SANDY SILT (ML): light olive brown  (2.5Y 5/3), 70% silt; 30% sand, very fine grained;
contains quartz, mica and amphibole.

CLAY (CL): light olive brown  (2.5Y 5/3), 100% clay, no plasticity, dense/hard; trace thin
black/ashy and rust colored lamination and point deposits.

SILTY SAND (SM): yellowish brown  (10YR 5/4), 80% fine grained sand, subangular to
subrounded; 20% silt; well sorted; contains quartz, feldspar, mica and amphibole.
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SANDY CLAY (CL): brown  (7.5YR 4/4)  and  yellowish red  (5YR 4/6), 60% clay, no
plasticity, dense/hard; 40% fine grained sand, subangular to subrounded; contains quartz,
feldspar and amphibole; rust colored mottling.

CLAYEY SAND (SC): strong brown  (7.5YR 4/6), 80% fine grained sand, subangular to
subrounded; 20% clay; well sorted; contains quartz, feldspar and amphibole; some rust
colored mottling.

SAND (SP): yellowish brown  (10YR 5/4), 95% fine grained sand, subangular to subrounded;
5% clay; well sorted; contains quartz, feldspar and amphibole; compact/tight.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, amphibole and other; moderately
cemented sand pieces from 229.0 - 229.6 ft bgs.

SAND (SP): grayish brown  (2.5Y 5/2)  and  weak red  (2.5YR 5/2), 100% fine grained sand,
subangular to subrounded; trace clay; well sorted; contains quartz, feldspar, amphibole and
other; purplish mottling with some fines.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, amphibole and other; abundance of
spherical (~5/8 in.) cemented sand balls from 240.5 - 242.0 ft bgs, up to 3 balls fused,
possible storm event; small irregular cemented sand balls at 248.0 -248.7 ft bgs, moderately
cemented.

SAND (SP): olive brown  (2.5Y 4/4), 100% fine grained sand, subangular to subrounded;
well sorted; contains quartz, feldspar, amphibole and other; small moderately cemented
sand balls at 249.8 ft bgs and 254.4 - 256.5 ft bgs.

SAND (SP): dark yellowish brown  (10YR 4/4), 100% fine to medium grained sand,
subangular to subrounded; trace clay; well sorted; contains quartz, feldspar, amphibole and
other; abundance (~1/2) of moderately to strongly cemented sand pieces/fragments up to 65
mm; some rusty/brown lamination; no cementation from 260 - 262 ft bgs.

SAND (SP): brown  (10YR 4/3), 100% fine to medium grained sand, subangular to
subrounded; trace clay; well sorted; contains quartz, feldspar, amphibole and other; some
small moderately to strongly cemented sand balls and fragments at 272.0 - 272.4 ft bgs and
273.5 - 274.5 ft bgs.

13017-13

LOCATION

MDW-1
BOREHOLE NAME BOREHOLE LITHOLOGIC LOG (continued)
CLIENT

PROJECT NUMBER

California American Water
Castroville, CA

Appendix A1

Depth
bgs

(feet)

Sample
Type

Depth
bgs

(feet)

220

225

230

235

240

245

250

255

260

265

270

Geoscience Support Services, Inc.

220

225

230

235

240

245

250

255

260

265

270

S
S

: S
p
lits

p
o
o
n
 s

a
m

p
le

  G
R

A
B

: G
ra

b
 s

a
m

p
le

  P
T

S
: S

p
lits

p
o
o
n
 s

u
b
m

itte
d
 fo

r a
n
a
ly

s
is

   S
IE

V
E

: G
ra

b
 s

ie
v
e
d
 b

y
 G

S
S

I

GEOSCIENCE
P.O. Box 220
Claremont, CA 91711
Telephone:  (909) 451-6650
Fax:  (909) 451-6638
www.gssiwater.com

1100

  GAMMA
  (GAPI)

Zone
Test

Graphic
Log

Lithologic Log

NOTE:  Grain size distribution percentages are approximate.  Material code
(e.g. SP) reference Unified Soil Classification visual method.

Color code (e.g. 10YR 5/2) reference Munsell Soil Color Charts.

  CLID
  (mmho/m)

1500 0

Zone
#1

SC:
44,180
uS/cm

A1-31



GRAB

GRAB

SANDY CLAY (CL): dark yellowish brown  (10YR 4/4), 60% clay, no plasticity, dense/hard;
40% fine grained sand; moderately cemented.

SAND WITH CLAY (SP-SC): yellowish brown  (10YR 5/4), 90% fine grained sand,
subangular to subrounded; 10% clay; well sorted; contains quartz, feldspar, amphibole and
other; color transition.

SAND (SP): brown  (7.5YR 4/4), 95% fine grained sand, subangular to subrounded; 5%
clay; well sorted; contains quartz, feldspar, amphibole and other; tight; moderately cemented
sand pieces up to 80 mm at 283.2 - 285.6 ft bgs; rusty mottled coloration and lamination.

SAND (SP): dark grayish brown  (10YR 4/2), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, amphibole and other.

SAND (SP): brown  (7.5YR 4/4), 100% fine grained sand, subangular to subrounded; well
sorted; contains quartz, feldspar, amphibole and other; some weak cementation.

Bottom of borehole at 300 feet.
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SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subrounded, trace
medium to coarse grained; trace fine to coarse gravel up to 35 mm, subrounded; medium
sorted.

SILT (ML): dark gray  (5Y 4/1), 100% silt.

CLAY (CL): dark gray  (5Y 4/1), 100% clay, high plasticity; with visible alteration.

SILT (ML): very dark gray  (5Y 3/1), 100% silt; with shells.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% medium to coarse grained sand,
subangular to rounded; trace fine to coarse gravel up to 30 mm, rounded; poorly sorted;
trace shells up to 120 mm.

CLAY WITH SAND (CL): very dark gray  (5Y 3/1), 85% clay; 10% fine to coarse grained
sand, subrounded to rounded; 5% fine to coarse gravel up to 25 mm, rounded; trace shell
fragments.

SANDY SILT (ML): very dark gray  (2.5Y 3/1), 60% silt; 40% fine grained sand, subangular
to subrounded; shells at 31.6 and 34.0 ft, trace organics at 29.4 ft.

CLAY (CL): very dark gray  (5Y 3/1), 100% clay, medium plasticity.

SAND (SP): dark gray  (5Y 4/1), 100% fine to medium grained sand, subangular; poorly
sorted.

CLAY (CL): very dark gray  (2.5Y 3/1), 100% clay, high plasticity; trace shell fragments.

SANDY SILT (ML): very dark gray  (2.5Y 3/1), 70% silt; 30% fine grained sand, subrounded;
abundant shell fragments.

SAND (SP): dark gray  (5Y 4/1), 100% fine to medium grained sand, subangular, trace
coarse grained; trace fine to coarse gravel up to 25 mm, subrounded to rounded; poorly
sorted; abundance of shells and shell fragments.
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DEPTH
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36° 47' 58.0632",    -121° 47' 20.31"REPORT DATE
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Jose Munguia

8 inProsonic 600T

SURFACE

ELEVATION

5/23/2014

BOREHOLE

DIAMETER

6 in

Sandholdt Rd
Geographic NAD83

8.0 ft 200 ft bgs

N. Reynolds
DRILLING
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SAND (SP): dark gray  (5Y 4/1), 100% fine grained sand, subrounded; trace fine to coarse
gravel up to 45 mm, rounded, at 54.5 ft; well sorted; trace shell fragments.

SILTY SAND (SM): very dark gray  (5Y 3/1), 70% fine grained sand, subrounded; 30% silt;
well sorted.

SAND (SP): dark greenish gray (10Y 4/1), 100% fine grained sand, subrounded; well sorted;
trace shell fragments.

FAT CLAY (CH): very dark greenish gray (10Y 3/1), 100% clay, high plasticity, very dense;
trace shell fragments.

SANDY CLAY (CL): very dark greenish gray (10Y 3/1), 70% clay; 30% fine grained sand,
subrounded; trace shell fragments.

CLAY (CL): very dark greenish gray (10Y 3/1), 100% clay, high plasticity, dense; trace shell
fragments.

SAND (SP): very dark greenish gray (10Y 3/1), 100% fine to medium grained sand,
subrounded; poorly sorted; abundant shell fragments.

SANDY CLAY (CL): very dark greenish gray (10Y 3/1), 60% clay; 40% fine grained sand,
subrounded; abundance of shells.

SAND (SP): very dark greenish gray (10Y 3/1), 100% fine grained sand, subangular to
subrounded; trace fine to coarse gravel up to 45 mm, subangular to rounded, includes
quartz and black minerals; medium sorted; contains quartz and amphibole; trace shell
fragments and organics.

SILT (ML): olive gray  (5Y 5/2), 100% silt; trace fine grained sand, subangular to
subrounded; alteration visible with streaks of rust coloration (10YR 5/8).

SAND (SP): yellowish brown  (10YR 5/8)  and  olive  (5Y 5/3), 100% fine grained sand,
subangular to subrounded; trace fine to coarse gravel up to 23 mm, subangular to rounded,
includes quartz and black minerals; well sorted; contains quartz and amphibole, with visible
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alteration (2.5Y 5/6).

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subrounded; trace fine to coarse
gravel up to 20 mm, subrounded; well sorted.

SAND WITH SILT AND GRAVEL (SP-SM): greenish gray (10Y 5/1), 75% medium to coarse
grained sand, subangular to subrounded; 15% fine to coarse gravel up to 60 mm, well
rounded; 10% silt; poorly sorted; contains quartz and amphibole.

SILT (ML): greenish gray (10GY 5/1), 100% silt; with visible alteration/streaks (10R 4/1).

SAND WITH GRAVEL (SP): greenish gray (10GY 5/1), 80% fine to coarse grained sand,
subangular to rounded; 15% fine to coarse gravel up to 60 mm, rounded; 5% silt; poorly
sorted.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; higher mica content at 124.2 ft, shell
fragments at 137 ft, moderately cemented siltstone fragments at 131 ft.

CLAY (CL): very dark greenish gray (10Y 3/1), 100% clay.

SILT (ML): very dark greenish gray (10Y 3/1), 100% silt; trace shell fragments.

CLAY (CL): dark gray  (5Y 4/1), 100% clay.
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CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, dense.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay; trace silt.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay; trace shell fragments at 182.5 ft.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay, very dense; trace shell fragments.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; trace clay, interbedded.

CLAY (CL): dark greenish gray  (5GY 4/1), 100% clay.

Bottom of borehole at 200 feet.
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SANDY SILT (ML): olive gray  (5Y 4/2), 65% silt; 25% fine to medium grained sand,
subangular; 10% fine to coarse gravel up to 26 mm, subangular; contains quartz, feldspar,
and other; asphalt present.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine grained; trace silt; medium sorted; contains
quartz and feldspar.

SANDY SILT (ML): very dark grayish brown  (10YR 3/2), 60% silt; 40% fine grained sand,
subangular to subrounded; trace fine to coarse gravel up to 29 mm, subangular to
subrounded; contains quartz and feldspar; red brick and concrete block to 90 mm.

SAND (SP): very dark grayish brown  (2.5Y 3/2)  and  dark grayish brown  (2.5Y 4/2), 100%
fine to medium grained sand, subrounded to rounded, trace coarse grained; trace fine to
coarse gravel up to 41 mm, subangular; trace silt; poorly sorted; contains quartz, feldspar,
amphibole, and other.

SAND (SW): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand,
subrounded to rounded; trace fine to coarse gravel up to 27 mm, subrounded to rounded;
poorly sorted; contains quartz, feldspar, amphibole, and other; well rounded coarse sand
and fine gravel layer with shells at 13.7 ft.

SAND (SP): olive gray  (5Y 4/2), 100% fine to medium grained sand, subangular to rounded;
trace silt; medium sorted; contains quartz, feldspar, amphibole, and other; trace shell
fragments.

SAND (SP): light olive gray  (5Y 6/2), 100% fine to medium grained sand, subangular to
rounded; trace silt, trace thin silt lens; medium sorted; contains quartz, feldspar, amphibole,
and other; trace organics/wood.

SILT (ML): very dark greenish gray (10Y 3/1), 100% silt; trace fine grained sand,
subrounded; contains mica; organics/wood.

SAND (SW): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand,
subrounded to rounded; trace fine gravel up to 5 mm, rounded; poorly sorted; contains
quartz, feldspar, amphibole, and other; trace shell fragments.

CLAY (CL): dark greenish gray  (5GY 4/1), 80% clay, medium plasticity, soft; 20% silt; silty
clay with an abundance of shells.

SILT (ML): dark greenish gray  (5G 4/1), 100% silt, low plasticity; abundant shells and shell
fragments.

SANDY SILT (ML): dark greenish gray  (5GY 4/1), 51% silt; 49% fine grained sand,
subrounded; trace fine gravel up to 18 mm, rounded; contains quartz, feldspar, and other;
alternating fine sand and silt; abundance of shells and shell fragments; thin black/dark brown
laminations (organics/wood).

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, high plasticity; trace shells.

SAND (SP): greenish gray  (5GY 5/1)  and  dark greenish gray  (5GY 4/1), 100% fine
grained sand, subangular to subrounded; trace silt; trace clay; well sorted; interbeded clays
and silts approx. every foot, thin black laminations in clays, trace shell and organics(wood),
large shells up to 61 mm at 39.0 ft; silt at 41.0 to 41.5, 46.3 to 46.6, 50.6 to 51.5 ft; clay at
52.5 to 54.1 ft.
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FAT CLAY (CH): greenish black (10Y 2.5/1), 100% clay, medium plasticity.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; low plasticity; trace fine grained sand,
subrounded, 56.5 to 57.0 ft; trace thin black lamination.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, dense.

FAT CLAY (CH): dark greenish gray (10Y 4/1)  and  black (N2.5), 100% clay, medium
plasticity; dense, heavily banded/laminated, alternating 1-inch black and gray bands; ashy,
possible organics, organics/wood at 61.5 ft.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, low plasticity, dense; trace black
ashy deposits.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; trace clay, more dense/clayey below
69.6 ft; thin black and dark gray laminations.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, low plasticity; thin ashy dark
gray to black laminations and pt. deposits; dark brown organic rich lenses(wood) from 76.5
to 76.8 ft.

SAND WITH CLAY (SP-SC): greenish gray (10Y 5/1), 90% fine grained sand, subangular to
subrounded; 10% clay; well sorted; contains quartz, feldspar and amphibole.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 60% clay, medium and high plasticity, clay at
78.9 to 79.3, 79.6 to 80.1, 82.5 to 84.3 ft; 40% silt, low plasticity, silt at 79.3 to 79.6, 80.1 to
82.5 ft; interbeded clays and silts, rusty alteration at 84.3 ft.

SAND (SP): light brownish gray  (2.5Y 6/2), 100% fine to medium grained sand, subangular
to subrounded; trace fine to coarse gravel up to 25 mm, at 84.3 to 84.7 ft, rounded; trace
silt, lenses; medium sorted; contains quartz, feldspar, amphibole, and other; some horizontal
rusty lamination.

SILT (ML): light brownish gray  (10YR 6/2), 100% silt; trace fine grained sand, subrounded;
thin horizontal rusty laminations.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, silty; ashy/black and
rusty lamination.

SILT (ML): light olive gray  (5Y 6/2), 100% silt; trace fine grained sand, subrounded; rusty
deposits/lamination.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine to medium grained sand, subangular to
subrounded; trace silt; poorly sorted.

SAND (SW): light gray  (5Y 7/2), 90% fine to coarse grained sand, subangular to rounded,
predominantly medium and coarse grained; 10% fine to coarse gravel up to 45 mm,
rounded; poorly sorted; contains quartz, feldspar, mica, amphibole, and many other mineral
types.

SAND (SP): light olive gray  (5Y 6/2), 100% fine to medium grained sand, subangular to
subrounded, trace coarse grained; trace fine to coarse gravel up to 38 mm, subangular to
subrounded; trace clay, trace clay balls up to 70 mm; poorly sorted; contains quartz,
feldspar, mica, amphibole, and other.

SAND (SW): pale olive  (5Y 6/3), 90% fine to coarse grained sand, subangular to rounded;
10% fine to coarse gravel up to 44 mm, subrounded to rounded, beds at 99.3 and 107.2 to
107.8 ft; trace silt, trace silt beds at 99.4 to 100.0, 104.0 to 104.6, and 106.5 to 107.0 ft;
poorly sorted; contains quartz, feldspar, mica, amphibole, and other.
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SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded; trace
fine to coarse gravel up to 26 mm, rounded; trace clay; well sorted; clayey gravel layer at
108.7 ft.

SAND WITH GRAVEL (SW): pale olive  (5Y 6/4), 85% fine to coarse grained sand,
subangular to rounded, altered sand to dark brown at 115.3 to 115.7 ft; 15% fine to coarse
gravel up to 71 mm, rounded; trace cobbles; trace clay; poorly sorted; contains quartz,
feldspar, mica, amphibole, and other; cobbles to 80 mm at 111.0 ft.

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded, very
fine grained; trace fine to coarse gravel up to 31 mm, well rounded; well sorted; contains
quartz, feldspar, mica, amphibole, and other.

SAND WITH SILT (SP-SM): olive gray  (5Y 5/2), 90% fine to medium grained sand,
subangular to subrounded; 10% silt; trace fine gravel up to 5 mm, subangular to
subrounded; poorly sorted; contains quartz, feldspar, amphibole, and other.

SILT (ML): olive gray  (5Y 5/2), 100% silt; trace fine to coarse gravel up to 51 mm, well
rounded; trace fine to coarse grained sand, subangular to subrounded; trace clay; gravel
and silt bed at 121.3 to 122.2 ft; clays at 123.4 to 123.8 , 130.2 to 130.5, and 131.4 to 131.6
ft; altered rusty sand at 125.5 to 126.2 ft.

SAND (SW): olive gray  (5Y 5/2), 90% fine to coarse grained sand, subangular to rounded,
predominantly fine grains; 10% fine to coarse gravel up to 42 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): olive gray  (5Y 5/2), 95% fine grained sand, subangular to subrounded; 5% fine
to coarse gravel up to 40 mm, rounded; trace clay, trace clay layer at 136.2 to 136.5 ft; well
sorted; contains quartz, feldspar, mica, amphibole, and other; thin rusty laminations,
transition from olive brown to gray at 138.6 ft.

SAND WITH SILT AND GRAVEL (SP-SM): greenish gray  (5GY 5/1), 70% fine grained
sand, subangular to subrounded, trace medium and coarse grains; 20% fine to coarse
gravel up to 45 mm, rounded; 10% silt; trace clay; well sorted; contains quartz, feldspar,
mica, amphibole, and other; clay and gravel at 139.3 to 139.8 ft.

SAND (SP): greenish gray  (5GY 5/1), 100% fine grained sand, subangular to subrounded;
trace clay; well sorted; contains quartz, feldspar, and other; clay at 140.1 to 140.4 ft.

CLAY (CL): dark gray  (N4), 60% clay, low plasticity; 40% silt; trace fine grained sand,
subrounded; alternating silt and clay beds with black and dark gray horizontal laminations;
contains organics/wood; trace thin fine sand beds.

SAND (SP): pale olive  (5Y 6/3), 100% fine grained sand, subangular to subrounded; trace
fine gravel up to 18 mm, subangular to rounded; trace clay, trace clay lens at 146.1 ft; well
sorted.

SAND WITH GRAVEL (SW): light olive gray  (5Y 6/2), 70% fine to coarse grained sand,
subangular to rounded; 25% fine to coarse gravel up to 37 mm, rounded; 5% silt; poorly
sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): olive gray  (5Y 5/2), 95% fine grained sand, subangular to subrounded; 5% silt;
trace fine to coarse gravel up to 19 mm, rounded; well sorted; contains quartz, feldspar,
mica, amphibole, and other.

CLAY (CL): olive gray  (5Y 5/2), 70% clay; 30% silt; dense silty clay; no plasticity; olive
brown with gray lamination, trace rusty deposits.

SAND (SP): olive  (5Y 5/3), 90% fine grained sand, subangular to subrounded; 10% fine to
coarse gravel up to 68 mm, subrounded to rounded; trace clay; well sorted; contains quartz,
feldspar, mica, amphibole, and other; higher mica; contains chert, many mineral types,
gravel from 157.0-158.5 ft; clay from 162.2 to 163.1 and 164.2 to 164.6 ft.
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SAND WITH GRAVEL (SP): olive gray  (5Y 5/2), 85% fine grained sand, subangular to
subrounded; 15% fine to coarse gravel up to 60 mm, subrounded to rounded, predominantly
coarse grained; trace cobbles; well sorted; trace cobbles, contains quartz, feldspar, mica,
amphibole, and other; coarse grained gravel and cobble bed at 173.7 ft; well rounded
cobbles up to 96 mm, gravel increases at 171.0 to 177.0 ft; chert, granite, and siltstone.

SAND (SP): dark greenish gray  (5GY 4/1), 95% fine grained sand, subangular to
subrounded; 5% fine to coarse gravel up to 35 mm, rounded and flat, gravelly from 180.5 to
182.0 ft; trace clay, clay at 182.0 to 182.3 ft; well sorted; contains quartz, feldspar, mica, and
amphibole; high mica; more purple and green minerals; contains rounded siltstones.

SAND WITH SILT (SP-SM): dark gray  (N4), 90% fine grained sand, subangular to
subrounded; 10% silt, thin silty laminations (black and gray); trace fine to coarse gravel up to
60 mm, rounded and flat; trace clay, laminated clay at 184.2 to 184.5 ft, and 186.0 to 186.4
ft; well sorted.

SAND (SP): dark gray  (N4), 100% fine to coarse grained sand, subangular to rounded,
alternating well sorted and well graded beds; trace fine to coarse gravel up to 45 mm,
rounded and flat; contains quartz, feldspar, mica, amphibole, and other; trace shell
fragments.

SANDY CLAY (CL): dark greenish gray (10Y 4/1), 51% clay; 49% fine grained sand,
subangular to subrounded; contains quartz, feldspar, mica, amphibole, and other; alternating
1-inch bands of clay and fine sand; thin black/ashy lamination.

SAND (SP): dark gray  (N4), 100% fine to medium grained sand, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica, amphibole, and other; trace shell fragments.

Bottom of borehole at 200 feet.
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SANDY SILT (ML): light olive brown  (2.5Y 5/3), 70% silt; 30% fine grained sand, subangular
to subrounded; trace fine to coarse gravel up to 22 mm, subangular; contains quartz,
feldspar, mica and amphibole.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
predominantly fine, subangular to subrounded; trace fine to coarse gravel up to 25 mm, flat
and rounded; trace silt; medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SW): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand, subangular
to subrounded; trace fine gravel up to 15 mm, subrounded; trace silt, some silty sand beds;
poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light brownish gray  (2.5Y 6/2), 95% fine to medium grained sand, subangular
to subrounded; 5% silt, 1-inch alternating dry powdery grey silt beds from 10.3 to 11.1 ft;
trace coarse gravel up to 60 mm, rounded, at 10.5 ft; medium sorted; contains quartz,
feldspar and mica.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to medium grained sand,
subangular to subrounded; trace coarse gravel up to 60 mm, rounded; medium sorted;
contains quartz, feldspar, mica and amphibole; higher mica content; rust colored altered
sand at 18.9 ft contact.

CLAY (CL): light yellowish brown  (2.5Y 6/3), 95% clay, medium plasticity, silty clay; 5% fine
to coarse grained sand, subrounded to rounded; trace fine to coarse gravel up to 30 mm,
rounded, interbeds; contains quartz, feldspar, mica and amphibole; high mica content, some
horizontal ashy deposits.

SAND (SW): light olive gray  (5Y 6/2), 95% fine to coarse grained sand, subangular to
rounded; 5% fine gravel up to 18 mm, rounded; poorly sorted; contains quartz, feldspar,
mica, amphibole, and other, higher mica content.

SAND (SP): olive  (5Y 5/3), 95% fine grained sand, subangular to subrounded; 5% fine to
coarse gravel up to 39 mm, subrounded to rounded; well sorted; contains quartz, feldspar,
mica, amphibole, and other, high mica content.

CLAY (CL): pale olive  (5Y 6/3), 85% clay, no plasticity; 15% silt, thin silty interbeds; thin
black and rust colored laminations.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, dense; trace
fine grained sand, subangular to subrounded, sand layer from 32.0 to 32.3 ft; dense clay
with trace ashy deposits/horizontal laminations; organics (wood) at 32.7, 36.0, 38.1, 40.1,
and 46.6 ft.
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SILT (ML): dark greenish gray (10Y 4/1), 85% silt, clayey silt with clay interbeds, no
plasticity; 15% clay; trace horizontal laminations.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 85% clay, dense, silty, low plasticity; 15%
silt; trace horizontal ashy laminations.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, low plasticity; dense clay with
higher organic/ashy content and some 1-inch horizontal dark banding.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, dense.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, low plasticity, dense; high ashy
organic/wood content; dark horizontal laminations.

SAND (SP): gray  (N5), 100% fine grained sand, subangular to subrounded; well sorted;
contains quartz and feldspar.

SILT (ML): greenish gray (10Y 5/1), 85% silt; 15% clay; clayey silt; trace organics/wood.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, dense clay, no plasticity; trace
horizontal ashy laminations; trace ashy organics/wood at 86.9 ft.

FAT CLAY (CH): greenish black (10Y 2.5/1), 100% clay, low to no plasticity; dense clay with
brownish grey banding and lamination, very dense from 93.5 to 94.7 ft.

FAT CLAY WITH SAND (CH): black  (5Y 2.5/1), 85% clay, no plasticity; 15% fine to medium
grained sand, subangular to subrounded.

FAT CLAY WITH SAND (CH): dark greenish gray (10Y 4/1), 80% clay, no plasticity; 20%
fine grained sand, subrounded; contains quartz and feldspar; trace black ashy deposits.

SILTY SAND (SM): greenish gray (10Y 5/1), 85% fine grained sand, subangular to
subrounded; 15% silt; well sorted; contains quartz, feldspar and amphibole.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; trace thin horizontal ashy laminations.

SAND WITH SILT (SP-SM): dark greenish gray (10Y 4/1), 90% fine grained sand,
subangular to subrounded; 10% silt; well sorted; contains quartz, feldspar and amphibole;
trace black ashy deposits.

FAT CLAY (CH): very dark greenish gray (10Y 3/1), 100% clay, medium plasticity, dense.

SAND (SP): olive  (5Y 5/3), 100% fine grained sand, subangular to subrounded; well sorted;
contains quartz, feldspar and amphibole; transition from grey to olive sand at 104.7 ft.
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SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded; trace
fine to coarse gravel up to 30 mm, subrounded; trace clay, trace clay lenses; well sorted;
contains quartz, feldspar, amphibole, and other; trace rust and purple colored
lamination/alteration.

SAND (SW): pale olive  (5Y 6/3), 100% fine to coarse grained sand, subangular to
subrounded, fining upward; trace fine to coarse gravel up to 25 mm, subrounded; poorly
sorted; contains quartz, feldspar, amphibole, and other.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; trace clay; trace thin ashy laminations;
shell fragments from 116.1 to 117.0, 117.8 to 118.2, and 119.6 ft; clayey from 122.7 to 123.3
and 124.6 to 125.1 ft.

SILT (ML): dark greenish gray (10Y 4/1), 85% silt, dense; 15% clay; trace thin black ashy
lamination/deposits; clayey.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 85% clay, low plasticity; 15% silt; silty; trace
thin horizontal ashy laminations.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; contains mica; trace thin horizontal
ashy laminations; trace shell fragments.

SILT (ML): dark greenish gray  (5GY 4/1), 85% silt, clayey; 15% clay; trace round gravel to
21mm at 157.6 ft; trace thin horizontal ashy laminations/deposits.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, low plasticity; trace silt;
horizontal ashy black lamination.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt; trace clay; trace thin horizontal ashy
laminations; organics/wood at 163.5 ft.
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SAND (SP): dark greenish gray  (5GY 4/1), 100% fine grained sand, subangular to
subrounded; trace fine gravel up to 13 mm, rounded; well sorted; contains quartz and
feldspar.

SILT (ML): dark greenish gray  (5GY 4/1), 100% silt, low to no plasticity; trace fine gravel up
to 16 mm, rounded, at 169.5 ft; trace fine grained sand, subrounded; trace clay, clayey from
168.8 to 169.8 ft; trace horizontal ashy laminations.

SAND WITH SILT (SP-SM): dark greenish gray (10Y 4/1), 85% fine to medium grained
sand, subangular to subrounded, trace rounded coarse grains; 10% silt; 5% fine to coarse
gravel up to 40 mm, rounded; medium sorted; contains quartz, feldspar, mica, amphibole,
and other; many mineral types; siltstone.

SAND (SW): greenish gray (10Y 5/1), 85% fine to coarse grained sand, subangular to
rounded; 10% fine to coarse gravel up to 37 mm, rounded; 5% silt; poorly sorted; contains
quartz, feldspar, mica, amphibole, siltstone, and other; many mineral types.

SAND WITH GRAVEL (SW): pale olive  (5Y 6/3), 80% fine to coarse grained sand,
subangular to rounded; 20% fine to coarse gravel up to 57 mm, rounded; trace cobbles;
poorly sorted; contains quartz, feldspar, mica, amphibole, and other; many mineral types;
trace rounded cobbles up to 77 mm.

SAND (SP): olive  (5Y 5/3), 95% fine to medium grained sand, subangular to rounded, trace
coarse grained; 5% clay; trace fine gravel up to 18 mm, rounded; poorly sorted; dense, weak
cementation; contains quartz, feldspar, mica, amphibole, and other; many mineral types.

SAND WITH CLAY AND GRAVEL (SW-SC): pale olive  (5Y 6/3), 70% fine to coarse grained
sand, subangular to rounded; 20% fine to coarse gravel up to 45 mm, rounded; 10% clay;
poorly sorted; dense, weak cementation; contains quartz, feldspar, mica, amphibole, and
other; many mineral types.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded, trace coarse grained; trace fine to coarse gravel up to 45 mm, rounded;
medium sorted; contains quartz, feldspar, mica and amphibole; contains quartz, feldspar,
mica, amphibole, siltstone, and other; many mineral types.

SAND WITH GRAVEL (SW): pale olive  (5Y 6/3), 70% fine to coarse grained sand,
subangular to subrounded; 25% fine to coarse gravel up to 44 mm, subrounded to rounded;
5% clay; poorly sorted; contains quartz, feldspar, mica, amphibole, and other; many mineral
types.

SAND WITH GRAVEL (SW): olive  (5Y 5/4), 85% fine to coarse grained sand, subangular to
subrounded; 15% fine to coarse gravel up to 35 mm, subrounded to rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other; many mineral types.

Bottom of borehole at 200 feet.
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SILTY SAND (SM): yellowish brown  (10YR 5/4), 80% fine grained sand, subangular to
subrounded; 20% silt; trace fine to coarse gravel up to 20 mm, subangular to subrounded;
well sorted; contains quartz, feldspar, mica and amphibole; trace organics/roots.

SANDY SILT (ML): dark brown  (10YR 3/3), 70% silt; 30% fine grained sand, subangular to
subrounded; trace fine gravel up to 5 mm, subangular to subrounded; contains quartz and
feldspar; trace organics/roots.

SANDY SILT (ML): very dark brown  (10YR 2/2), 70% silt; 30% fine grained sand,
subangular to subrounded; trace fine gravel up to 5 mm, subangular to rounded; contains
quartz and feldspar; trace organics/roots.

CLAY (CL): olive  (5Y 5/3), 90% clay, low plasticity; 10% fine grained sand, subangular to
subrounded; contains quartz and feldspar; some rusty alteration.

CLAY (CL): light yellowish brown  (2.5Y 6/4), 90% clay, low plasticity, trace cemented clay;
10% silt; trace fine grained sand, subangular to subrounded; friable, organics (black),
evaporite minerals (spherical).

SILT (ML): light yellowish brown  (2.5Y 6/3), 90% silt, clayey silt; 10% fine to medium
grained sand, subangular to subrounded, 4-inch rusty sand interbeds; contains quartz and
feldspar; trace rusty alteration and organics.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine grained sand, subangular to
subrounded; well sorted; dry sample; contains quartz, feldspar, mica and amphibole; with
visible rust colored alteration.

CLAY (CL): olive  (5Y 5/3), 100% clay, clay with silty interbeds; trace fine grained sand,
subangular to subrounded, rusty alteration; rust and black horizontal laminations.

SAND (SP): light yellowish brown  (2.5Y 6/4), 95% fine to medium grained sand, subangular
to subrounded, predominantly fine grained, some rusty alteration; 5% silt; trace fine gravel
up to 18 mm, rounded; medium sorted; dry sample; contains quartz, feldspar, mica and
amphibole; trace weakly cemented sand and silt interbeds.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded, trace coarse grained; trace fine gravel up to 18 mm, subangular to rounded;
medium sorted; contains quartz, feldspar, mica and amphibole.

SAND (SW): pale olive  (5Y 6/3), 95% fine to coarse grained sand, subangular to rounded;
5% fine to coarse gravel up to 65 mm, subangular to rounded, coarse subrounded gravel at
30.7 and 32.1 ft; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole; higher mica content.

SAND (SP): light olive gray  (5Y 6/2), 100% fine to medium grained sand, subangular to
rounded, trace coarse grained; trace fine gravel up to 18 mm, rounded; trace clay, trace clay
balls; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): olive gray  (5Y 5/2), 100% fine grained sand, subangular to subrounded, trace
coarse black grains; well sorted; contains quartz, feldspar, mica and amphibole; high mica.

CLAY (CL): olive gray  (5Y 5/2), 100% clay, low to no plasticity; alteration visible, rusty
horizontal laminations.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, medium plasticity, dense;
alteration visible, dark gray laminations.

SILT WITH SAND (ML): olive gray  (5Y 5/2), 85% silt; 15% fine grained sand, subangular to
subrounded; alteration visible, rusty horizontal laminations; contains mica.

CLAY (CL): olive gray  (5Y 5/2), 100% clay, medium plasticity; trace silt; alteration visible,
rusty horizontal laminations (silt).

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, medium plasticity; gray to black
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horizontal laminations.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; grey silt with black horizontal
laminations, trace mica.

CLAY (CL): dark greenish gray (10Y 4/1), 80% clay, low plasticity; 20% silt; silty clay, trace
mica.

SILT WITH SAND (ML): dark greenish gray (10Y 4/1), 80% silt; 15% fine grained sand,
subangular to subrounded; 5% clay, trace clay lenses; silt with alternating thin fine sand
lenses and thin black horizontal laminations; trace woody organics.

SAND (SP): greenish gray  (5GY 5/1), 100% fine to medium grained sand, subangular to
rounded; trace fine to coarse gravel up to 44 mm, flat and rounded; medium sorted; contains
quartz, feldspar and amphibole; contains quartz, feldspar, amphibole, and other; trace
organics/wood at 65.5 ft.

SAND (SP): greenish gray  (5GY 5/1), 100% fine grained sand, subangular to subrounded;
trace silt, silt lenses; trace clay, clay lenses; well sorted; contains quartz, feldspar and mica;
trace organics/wood at 75.2 and 80.2 ft.

SAND (SP): greenish gray  (5GY 6/1), 100% fine grained sand, subangular to subrounded;
trace fine gravel up to 10 mm, rounded; trace silt, silt lenses; trace clay, clay lenses; well
sorted; contains quartz, feldspar and mica; trace organics/wood 83.3 ft.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, low plasticity; dense clay with black
horizontal laminations.

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, high plasticity, very dense and
waxy.

FAT CLAY (CH): dark greenish gray  (5GY 4/1)  to  greenish black (10Y 2.5/1), 100% clay,
high plasticity; very dense and waxy clay with partially cemented black/brown laminations
(3/4-inch alternating).

FAT CLAY (CH): dark greenish gray (10Y 4/1), 100% clay, medium plasticity, dense and
waxy; brownish gray laminations from 98.5 to 100.4 ft.

SAND WITH CLAY (SP-SC): greenish gray (10Y 5/1), 90% fine to medium grained sand,
subangular to subrounded; 10% clay, 4 to 6 inch sandy clay interbeds; medium sorted;
contains quartz, feldspar, mica and amphibole.

FAT CLAY (CH): dark greenish gray  (5GY 4/1), 100% clay, medium plasticity, dense; trace
black laminations/ashy deposits.
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SANDY CLAY (CL): dark greenish gray  (5GY 4/1), 70% clay, low plasticity; 30% fine to
coarse grained sand, subangular; contains quartz and feldspar; trace small black ashy
deposits; trace organics/wood at 106 ft.

SAND (SP): dark greenish gray (10Y 4/1)  to  greenish gray  (5GY 5/1), 100% fine to
medium grained sand, subangular to subrounded; well sorted; contains quartz, feldspar and
amphibole; trace organics/wood; high quartz content.

CLAY (CL): dark greenish gray (10G 4/1), 80% clay, low plasticity; 20% silt; trace fine
grained sand, subangular to subrounded; trace small black/ashy deposits; silty clay.

SAND (SP): dark greenish gray (10Y 4/1), 100% fine to medium grained sand, subangular to
subrounded, predominantly fine grained; trace fine gravel up to 17 mm, subrounded to
rounded; trace clay, clay lens at 119.0 ft; medium sorted; contains quartz, feldspar, mica,
amphibole, and other; trace organics/wood.

CLAY (CL): dark greenish gray  (5GY 4/1), 95% clay, low plasticity, silty clay; 5% fine
grained sand, subangular to subrounded; contains quartz and feldspar; trace black ashy
deposits.

CLAYEY SAND (SC): greenish gray (10G 5/1), 70% fine grained sand, subrounded; 30%
clay, medium plasticity; well sorted; contains quartz, feldspar and amphibole; alternating
beds of sand and clay.

FAT CLAY (CH): very dark greenish gray (10Y 3/1), 100% clay, medium plasticity, dense.

CLAY WITH SAND (CL): dark greenish gray (10G 4/1), 80% clay, no plasticity; 20% fine
grained sand, subrounded; trace organics/wood.

FAT CLAY (CH): greenish gray (10G 5/1), 100% clay, medium plasticity, dense and waxy;
trace sand balls; highly altered/rusty laminations at 131.3 ft.

SAND (SP): pale yellow  (2.5Y 7/3), 100% fine to medium grained sand, subangular to
subrounded, predominantly fine grained, trace coarse; trace fine to coarse gravel up to 43
mm, subrounded to rounded, flat; trace silt, 2.5-inch silt at 133.8 ft; medium sorted; contains
quartz, feldspar, mica, amphibole, and other; some purple colored alteration.

SANDY CLAY WITH GRAVEL (CL): light yellowish brown  (2.5Y 6/3), 60% clay, no plasticity;
25% fine to coarse grained sand, subangular to subrounded; 15% fine to coarse gravel up to
40 mm, subrounded to rounded; contains quartz, feldspar, mica, amphibole, and other; with
visible alteration of sands.

SAND (SW): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand, subangular
to rounded, predominantly medium to coarse grained; trace fine to coarse gravel up to 32
mm, rounded; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): pale olive  (5Y 6/3), 100% fine grained sand, subangular to subrounded, coarse
grained from 138.8 to 139.2 ft; well sorted; contains quartz, feldspar, mica and amphibole;
trace rust colored laminations.

SILT (ML): olive  (5Y 5/3), 100% silt; rusty and black/ashy laminations/alteration (at 139.2 ft).

SILTY SAND (SM): olive  (5Y 5/3), 85% fine grained sand, subangular to subrounded; 15%
silt; trace fine to coarse gravel up to 57 mm, subangular to rounded; trace clay, 1-inch clay
lens at 141.3 ft; well sorted; contains quartz, feldspar and amphibole; rust colored horizontal
laminations.

SILT (ML): olive  (5Y 5/3), 100% silt; trace fine grained sand, subrounded; contains mica;
rust colored horizontal laminations.

SAND (SP): light yellowish brown  (2.5Y 6/3), 100% fine to coarse grained sand, subangular
to rounded, predominantly fine to medium grained; trace fine to coarse gravel up to 39 mm,
rounded, quartz-rich and sandstone, higher gravel content at 144.5 to 146 ft and 149.5 to
150.5 ft; poorly sorted; contains quartz, feldspar, mica, amphibole, and other; many mineral
types.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded; trace fine to coarse gravel up to 24 mm, rounded; medium
sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): olive  (5Y 5/3), 100% fine to coarse grained sand, subangular to rounded,
predominantly fine to medium grained; trace fine gravel up to 15 mm, rounded; trace clay;
poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND WITH CLAY AND GRAVEL (SW-SC): light yellowish brown  (2.5Y 6/3), 65% fine to
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coarse grained sand, subangular to rounded; 25% fine to coarse gravel up to 28 mm,
rounded; 10% clay; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): olive  (5Y 5/3), 90% fine to coarse grained sand, subangular to rounded,
predominantly fine to medium grained; 5% fine to coarse gravel up to 20 mm, subrounded to
rounded; 5% silt; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

CLAYEY GRAVEL WITH SAND (GC): yellowish brown  (10YR 5/4), 60% fine to coarse
gravel up to 33 mm, rounded; 25% fine to coarse grained sand, subrounded to rounded,
predominantly coarse grained; 15% clay; poorly sorted; contains quartz, feldspar, mica,
amphibole, and other; pink colored deposit.

SAND (SW): olive  (5Y 5/4), 95% fine to coarse grained sand, subangular to rounded; 5%
fine to coarse gravel up to 43 mm, rounded; trace clay; poorly sorted; contains quartz,
feldspar, mica, amphibole, and other; well rounded coarse grained sand and fine gravel
interbed from 171.4 to 171.9 ft.

SAND (SP): olive  (5Y 5/4), 100% fine to medium grained sand, subangular to subrounded,
predominantly fine grained, trace coarse grained; trace fine to coarse gravel up to 34 mm,
flat and rounded; poorly sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine to coarse grained sand, subangular to
rounded, predominantly medium grained; trace fine to coarse gravel up to 32 mm, rounded;
poorly sorted; contains quartz, feldspar, mica, amphibole, and other; abundance of minerals.

SAND (SP): pale olive  (5Y 6/4), 100% fine to medium grained sand, subangular to
subrounded, predominantly fine grained; trace fine to coarse gravel up to 31 mm, flat and
rounded; medium sorted; contains quartz, feldspar, mica, amphibole, and other;.

SAND (SP): olive  (5Y 5/4), 100% fine grained sand, subangular to subrounded; well sorted;
contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): greenish gray  (5GY 6/1), 100% fine grained sand, subangular to subrounded,
trace medium grained; trace fine to coarse gravel up to 22 mm, rounded; well sorted;
contains quartz, feldspar, mica and amphibole; contains quartz, feldspar, mica, amphibole,
and other; trace orange alteration.

SILT (ML): greenish gray  (5GY 5/1), 100% silt; trace fine to coarse gravel up to 22 mm,
rounded; trace fine grained sand, subrounded; contains quartz, feldspar, mica and
amphibole; some rust colored horizontal laminations.

SAND (SP): dark gray  (N4), 95% fine grained sand, subrounded, very fine grained; 5% silt,
thin silt lenses; trace fine to coarse gravel up to 56 mm, well rounded, predominantly green
and purple minerals; well sorted; contains quartz, feldspar, mica, amphibole, and other; high
mica content.

SAND (SP): gray  (N5), 100% fine to coarse grained sand, subangular to rounded; trace fine
to coarse gravel up to 69 mm, well rounded; well sorted; contains quartz, feldspar, mica and
amphibole; alternating fine to coarse well graded sand and well sorted fine grained sand
beds; fine to coarse grained sand beds at 188.9 to 189.7, 190.2 to 191.2, 192.0 to 193.1 ft;
fine grained sand beds at 189.7 to 190.2, 191.2 to 192.0 ft; trace shells.

CLAY (CL): dark gray  (N4), 100% clay; trace silt; trace horizontal black/ashy laminations.

SILT (ML): dark gray  (N4), 100% silt; trace clay; trace horizontal black/ashy laminations,
trace organics.

SAND (SP): dark gray  (N4), 100% fine grained sand, subrounded; well sorted; contains
quartz, feldspar, mica and amphibole; high mica content.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay, medium plasticity; trace silt; trace
black/ashy deposits.

SILT (ML): dark greenish gray (10Y 4/1), 100% silt; trace clay; trace black/ashy deposits.

CLAY (CL): dark greenish gray (10Y 4/1), 100% clay; trace silt; trace black/ashy deposits.

SILT (ML): dark gray  (N4), 70% silt; 30% clay; clayey silt.

Bottom of borehole at 201 feet.
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CLAYEY SAND (SC): olive  (5Y 4/4), 85% fine to medium grained sand, subangular to
rounded; 15% clay, sandy clay balls; trace fine gravel up to 5 mm, rounded; poorly sorted;
contains quartz, feldspar, mica and amphibole; trace shells and shell fragments.

CLAYEY SAND (SC): olive  (5Y 4/4), 70% fine to medium grained sand, subangular to
rounded; 30% clay; trace fine to coarse gravel up to 62 mm, angular to rounded; poorly
sorted; contains quartz, feldspar, mica and amphibole; contains shells.

SAND (SP): olive  (5Y 4/4), 100% fine to medium grained sand, subangular to subrounded;
trace coarse gravel rounded, interbedded; trace silt, silt from 8.7 to 9.2 ft with high mica
content and some alteration; poorly sorted; contains quartz, feldspar and amphibole.

SAND (SP): olive gray  (5Y 5/2), 100% fine to medium grained sand, subangular to
subrounded; medium sorted; contains quartz, feldspar, mica and amphibole; altered rust and
black colored sands from 22.0 to 23.5 ft.

SAND (SP): olive  (5Y 5/4), 95% medium to coarse grained sand, subangular to rounded;
5% fine to coarse gravel up to 40 mm, rounded; poorly sorted; contains quartz, feldspar,
mica, amphibole, and other; trace shells and shell fragments.

CLAY (CL): olive brown  (2.5Y 4/4), 100% clay, low plasticity; with visible rust and black
colored alteration.

CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, medium plasticity; trace
organics, altered black and dark gray and weakly cemented from 33.7 to 34.2 ft.

CLAY (CL): very dark greenish gray (5GY 3/1), 100% clay, low plasticity; dark gray/black
laminations.

SILT (ML): very dark greenish gray (10Y 3/1), 95% silt; 5% fine grained sand, subrounded,
very fine grained; contains mica; thin black laminations.

FAT CLAY (CH): very dark greenish gray (10Y 3/1), 100% clay, medium plasticity; trace fine
grained sand, subrounded, fine sand layer at 40.2 to 40.4 ft; trace black/gray laminations,
trace organics.

CLAY (CL): greenish black (10Y 2.5/1), 100% clay, medium plasticity; trace silt, silt interbed
at 42.4 to 42.8 ft.

CLAY (CL): olive  (5Y 4/3), 100% clay, low plasticity; trace fine grained sand, subangular to
subrounded; alteration visible with black/grey and brown coloration.

SANDY CLAY (CL): yellowish red  (5YR 4/6), 50% fine grained sand, subangular to
subrounded; 50% clay; with visible rust colored alteration; sandy clay to clayey sand.

CLAY (CL): light olive brown  (2.5Y 5/3), 95% clay; 5% fine grained sand, subangular to
subrounded; trace silt; with visible rust colored alteration.

SAND (SP): light yellowish brown  (2.5Y 6/3), 95% fine grained sand, subangular to
subrounded; 5% silt; well sorted; contains quartz, feldspar, mica and amphibole; with trace
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visible alteration.

SAND (SP): light yellowish brown  (2.5Y 6/3), 95% medium to coarse grained sand,
subangular to rounded; 5% fine to coarse gravel up to 45 mm, rounded; poorly sorted;
contains quartz, feldspar, mica and amphibole; with visible alteration; gravelly sand from
53.7 to 54.9 ft.

CLAY (CL): olive  (5Y 5/3), 100% clay; trace silt; silt/fine sand laminations, rusty altered
laminations.

SAND (SP): light yellowish brown  (2.5Y 6/3), 95% fine grained sand, subangular to
subrounded, very fine grained; 5% silt; trace fine to coarse gravel up to 23 mm, subrounded;
trace clay; well sorted; contains quartz, feldspar, mica and amphibole; with visible alteration;
thin altered rusty laminations.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine; medium sorted; contains quartz, feldspar,
amphibole, and other.

SAND (SW): light yellowish brown  (2.5Y 6/4), 100% fine to coarse grained sand, subangular
to rounded; trace fine to coarse gravel up to 32 mm, subangular to rounded; trace clay, clay
balls; poorly sorted; contains quartz, feldspar, amphibole, and other.

SAND (SP): light yellowish brown  (2.5Y 6/4), 100% fine to medium grained sand,
subangular to subrounded, predominantly fine; medium sorted; contains quartz, feldspar,
amphibole, and other.

SILT (ML): olive  (5Y 5/4), 95% silt, olive and gray laminated silt; 5% medium grained sand,
subangular to subrounded; oxidized silt laminations and sand interbeds.

SAND (SP): strong brown  (7.5YR 4/6), 100% fine to medium grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar and amphibole; highly oxidized sand.

CLAY (CL): olive  (5Y 4/4), 100% clay, no plasticity, silty clay; black/grey and rusty colored
laminations.

CLAY (CL): very dark greenish gray (10Y 3/1), 95% clay, low plasticity; 5% fine grained
sand, subangular to subrounded; dark gray clay with 1-inch gray sand interbeds, black and
rusty colored laminations, organics.

CLAY (CL): black (N2.5), 100% clay, low plasticity; black clay with dark brown and gray
laminations; trace organics (seed).

SAND (SP): olive  (5Y 4/4), 100% fine to medium grained sand, subangular to subrounded;
medium sorted; contains quartz, feldspar, mica and amphibole; higher mica content; with
visible alteration/oxidation.

CLAY (CL): very dark greenish gray (10Y 3/1), 100% clay, low plasticity, dense; rich in
organics (wood) especially from 78.0 to 79.0 ft, laminated.

SAND (SP): light olive brown  (2.5Y 5/4), 100% fine grained sand, subangular to
subrounded; well sorted; contains quartz, feldspar, mica and amphibole; alteration visible,
rusty colored lamination.

CLAY (CL): olive  (5Y 5/3), 100% clay, medium plasticity; trace fine grained sand,
subrounded, interbedded; contains quartz, feldspar, mica and amphibole; alteration visible,
rusty colored laminations in sand and clay.

SAND WITH SILT (SP-SM): light olive brown  (2.5Y 5/3), 90% fine grained sand,
subrounded, very fine grained; 10% silt; well sorted; contains quartz, feldspar, mica and
amphibole.

SILT WITH SAND (ML): light olive brown  (2.5Y 5/4), 85% silt; 15% fine grained sand,
subrounded, fine sand bed from 89.2 to 89.6 ft; contains quartz, feldspar and mica;
alteration visible, rusty laminations.

SILT (ML): light olive brown  (2.5Y 5/4), 100% silt, clayey silt, dense; trace clay; trace
alteration/oxidizing.

SAND WITH SILT (SP-SM): light yellowish brown  (2.5Y 6/4), 90% fine grained sand,
subrounded; 10% silt; well sorted.

CLAY (CL): light olive brown  (2.5Y 5/4), 100% clay, low plasticity; trace alteration including
rusty colored and small black ashy deposits.

SAND WITH SILT (SP-SM): light olive brown  (2.5Y 5/3), 90% fine grained sand,
subrounded, very fine grained; 10% silt; well sorted; contains quartz, feldspar, mica and
amphibole; trace purple alteration.

CLAY (CL): olive  (5Y 4/4), 100% clay, no plasticity; trace fine grained sand, subrounded;
trace silt; with trace rust colored alteration.

SAND WITH SILT (SP-SM): light olive brown  (2.5Y 5/3), 90% fine grained sand,
subrounded; 10% silt; well sorted; contains quartz, feldspar, mica and amphibole; with some
rust colored alteration.

SILT (ML): olive  (5Y 5/4), 100% silt; rounded; trace coarse gravel up to 30 mm, rounded,
flat; alternating 1/2-inch bands of oxidized/rust color and olive brown.

SAND (SP): light olive brown  (2.5Y 5/3), 100% fine grained sand, subrounded, trace
medium to coarse grained; trace fine gravel up to 5 mm, subrounded; trace silt; well sorted;
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contains quartz, feldspar, mica and amphibole.

SAND (SW): light olive brown  (2.5Y 5/4), 95% fine to coarse grained sand, subangular to
subrounded; 5% fine to coarse gravel up to 70 mm, rounded; poorly sorted; contains quartz,
feldspar, mica and amphibole.

SAND (SP): olive  (5Y 4/4), 100% fine grained sand, subrounded to rounded; trace fine
gravel up to 18 mm, rounded; well sorted; contains quartz, feldspar and amphibole.

SAND WITH GRAVEL (SW): light olive brown  (2.5Y 5/3), 60% fine to coarse grained sand,
subangular to rounded; 40% fine to coarse gravel up to 58 mm, rounded; trace rounded
cobbles to 108 mm; trace clay; poorly sorted; contains quartz, feldspar, mica, amphibole,
and other; many mineral types.

SILT (ML): olive  (5Y 5/4), 90% silt; 10% fine grained sand, subrounded, very fine grained;
some visible alteration, purple alteration.

SAND (SP): light olive brown  (2.5Y 5/3), 90% fine to medium grained sand, subangular to
subrounded, trace coarse grained; 10% fine to coarse gravel up to 55 mm, rounded; poorly
sorted; contains quartz, feldspar, amphibole, and other; alteration visible at 111.8 ft.

SAND (SP): olive  (5Y 5/3), 100% fine grained sand, subrounded; trace fine to coarse gravel
up to 36 mm, rounded; well sorted; contains quartz, feldspar, mica, amphibole, and other;
high mica content; sand with gravel interbeds at 114.4, 115.4, 115.9, 116.4, and 120.4 ft;
weakly cemented from 124.1 to 125.5 ft.

SAND WITH GRAVEL (SW): pale olive  (5Y 6/3), 60% fine to coarse grained sand,
subangular to subrounded; 40% fine to coarse gravel up to 35 mm, well rounded; poorly
sorted; contains quartz, feldspar, mica, amphibole, and other, many mineral types.

SAND (SP): pale olive  (5Y 6/4), 100% fine to medium grained sand, subangular to
subrounded; trace fine gravel up to 10 mm, rounded; well sorted; contains quartz, feldspar
and amphibole.

SILTY SAND (SM): olive  (5Y 5/3), 70% fine grained sand, subrounded; 30% silt; well
sorted; contains quartz, feldspar, mica and amphibole; higher mica content; sandy silt with
rusty alteration at 130.0 to 130.5 ft.

SAND (SP): pale olive  (5Y 6/3), 100% fine to medium grained sand, subangular to
subrounded, trace coarse grained; trace fine to coarse gravel up to 25 mm, rounded;
medium sorted; contains quartz, feldspar, mica, amphibole, and other.

SAND (SP): pale olive  (5Y 6/3), 95% fine grained sand, subrounded, very fine grained; 5%
silt; well sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/6), 100% fine to medium grained sand, subangular to
subrounded, trace coarse grained; trace fine to coarse gravel up to 38 mm, rounded;
medium sorted; contains quartz, feldspar, mica, amphibole, and other, higher mica content;
alteration visible, partially oxidized/rusty sand.

SAND (SW): olive  (5Y 5/3), 90% fine to coarse grained sand, subangular to rounded; 5%
fine to coarse gravel up to 45 mm, rounded; 5% silt; poorly sorted; weak cementation;
contains quartz, feldspar, mica, amphibole, and other; gravel and coarse grained sand
interbeds.

SAND (SP): greenish gray (10Y 5/1), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 33 mm, rounded; medium sorted; contains
quartz, feldspar, mica, amphibole, and other; with visible alteration; first sign of green/grey
color change.

SAND WITH GRAVEL (SW): greenish gray  (5GY 5/1), 85% fine to coarse grained sand,
subangular to rounded; 15% fine to coarse gravel up to 45 mm, rounded; poorly sorted;
contains quartz, feldspar, mica, amphibole, and other; sandy gravel from 154.1 to 154.6 ft.

SAND (SP): very dark greenish gray (5GY 3/1), 95% fine grained sand, subangular to
subrounded; 5% silt; trace fine to coarse gravel up to 75 mm, rounded; well sorted; contains
quartz, feldspar, mica, amphibole, and other, high mica content.
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SAND (SP): dark greenish gray  (5G 4/1), 95% fine to coarse grained sand, subangular to
rounded; 5% fine to coarse gravel up to 74 mm, rounded, interbeds at 159.8 and 161.9 ft;
trace silt, silt balls; poorly sorted; contains quartz, feldspar, mica, amphibole, and other;
trace black/sooty laminations.

SILT (ML): very dark greenish gray (10Y 3/1), 95% silt; 5% coarse gravel up to 55 mm, flat,
rounded, gravel interbeds, trace fine gravel; trace fine grained sand, subrounded to
rounded; contains mica; high mica content.

SAND (SP): dark greenish gray  (5G 4/1), 100% fine grained sand, subangular to
subrounded; trace fine gravel up to 18 mm, rounded; well sorted; contains quartz, feldspar,
mica and amphibole.

SILTY SAND (SM): very dark greenish gray (5GY 3/1), 65% fine grained sand, subrounded
to rounded; 30% silt; 5% fine to coarse gravel up to 40 mm, rounded, with gravel fragments;
well sorted; contains quartz, feldspar, mica, amphibole, and other.

SILT (ML): dark greenish gray  (5G 4/1), 100% silt; trace fine to coarse gravel up to 60 mm,
subangular to rounded, coarse gravel bed at 173.0 ft; trace fine grained sand, subrounded
to rounded, well sorted; interbedded fine sands and clay with black laminations; organics
(wood) at 173.3 ft.

SILT (ML): dark greenish gray  (5G 4/1), 100% silt; trace fine to coarse gravel up to 33 mm,
subrounded; trace fine to medium grained sand, subrounded, thin sand bed at 176.2 ft;
trace clay; thin black/sooty laminations and clay layers.

SILT (ML): greenish gray (10GY 5/1), 50% silt, dense; 40% clay; 10% fine grained sand,
subrounded; alternating silt, clay and fine sand laminations, fine sand interbeds (2 to 3 inch)
at 181.9 and 182.3 ft.

SILT (ML): dark greenish gray  (5G 4/1), 60% silt; 40% clay, no plasticity; trace fine grained
sand, subrounded; alternating olive and black/sooty laminations; 1 to 4 inch fine sand
interbeds at 191.5, 194.8, 195.6, and 198.5 ft; moderately cemented silt at 193.5 ft; trace
shells and shell fragments at 196.3 ft.

Bottom of borehole at 200 feet.
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NO SAMPLE.

SAND (SP): brown  (7.5YR 5/3), 100% fine to medium grained sand, subangular to
subrounded; poorly sorted; moist sample.

SILTY SAND (SM): dark brown  (10YR 3/3), 80% fine to medium grained sand, subangular
to subrounded; 20% silt; poorly sorted; moist sample.

SANDY CLAY (CL): greenish black (5GY 2.5/1), 70% clay, organic clay; 30% fine grained
sand, subrounded, very fine grained; moist sample; contains quartz, feldspar, mica and
amphibole.

SAND (SP): brown  (7.5YR 5/3), 95% medium to coarse grained sand, subangular to
subrounded; 5% fine gravel up to 5 mm, subangular to subrounded; poorly sorted; contains
quartz, feldspar, mica and amphibole.

SILTY SAND (SM): dark greenish gray  (5GB 4/1), 80% fine grained sand, subangular to
subrounded, very fine grained; 20% silt; well sorted; moist sample.

NO SAMPLE.

SAND (SP): dark greenish gray  (5GB 4/1), 100% medium to coarse grained sand,
subangular to subrounded; poorly sorted; moist sample.

SILTY SAND (SM): dark greenish gray  (5GB 4/1), 85% fine to medium grained sand,
subangular to subrounded; 15% silt; trace fine gravel up to 5 mm; poorly sorted; few clayey
silt beds.

SAND (SP): light olive brown  (2.5Y 5/4), 100% medium to coarse grained sand, subangular
to subrounded; trace fine gravel up to 5 mm; poorly sorted; moist sample.

SAND (SP): dark olive gray  (5Y 3/2), 100% fine grained sand, subangular to subrounded;
well sorted; moist sample.

SANDY SILT (ML): dark greenish gray  (5GB 4/1), 70% silt; 30% fine grained sand,
subangular to subrounded, very fine grained; moist to wet sample; contains mica.

SILT (MH): dark greenish gray  (5GB 4/1), 90% silt, organic silt; 10% fine grained sand,
subangular to subrounded, very fine grained; moist to wet sample; contains mica.

SAND (SP): dark greenish gray  (5GB 4/1), 100% medium grained sand, subangular to
subrounded; well sorted; moist to wet sample; contains quartz and feldspar.

CLAY (CL): dark greenish gray  (5GB 4/1), 80% clay, medium plasticity; 20% silt; moist
sample; moderately firm; massive; few 3 mm black organic stringers.

SILTY SAND (SM): dark greenish gray  (5GB 4/1), 80% medium to coarse grained sand,
subangular to subrounded; 20% silt; trace fine gravel up to 5 mm; poorly sorted; moist to wet
sample; contains quartz, feldspar, mica and amphibole; abundant shell fragments including 1
inch bi-valve shells.
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ELEVATION

5/23/2014

BOREHOLE

DIAMETER

6 in

Potrero Rd
Geographic NAD83
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SAND (SP): light olive brown  (2.5Y 5/4), 100% fine to medium grained sand, subangular to
subrounded; trace fine to coarse gravel up to 25 mm; poorly sorted; moist to wet sample;
contains quartz, feldspar, mica, amphibole, and chert.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/4), 80% fine to medium grained sand,
subangular to subrounded; 20% fine to coarse gravel up to 74 mm, subangular to rounded,
gravel includes chert, quartz, and granite; poorly sorted; moist to wet sample; contains
quartz, feldspar, mica and amphibole; ; several 6-inch beds with larger gravel and small
cobbles up to 76 mm at 58.5, 59.5, and 61.0 ft.

GRAVEL (GW): olive yellow  (2.5Y 6/8), 100% fine to coarse gravel up to 64 mm,
subangular to rounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/4)  and  olive yellow  (2.5Y 6/8), 85%
fine to medium grained sand, subangular to subrounded; 15% fine to coarse gravel up to 74
mm, subangular to subrounded; poorly sorted; contains quartz, feldspar, mica and
amphibole; 6 inch gravel bed at 71 ft.

SILTY SAND WITH GRAVEL (SM): light olive brown  (2.5Y 5/3), 40% medium to coarse
grained sand, subangular to subrounded; 30% fine to coarse gravel up to 51 mm,
subangular to subrounded; 20% silt; 10% clay; poorly sorted; contains quartz, feldspar, mica
and amphibole; chert and siliceous shale.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/6), 70% medium to coarse grained
sand, subangular to subrounded; 30% fine to coarse gravel up to 51 mm, subangular to
subrounded, gravel beds at 80.0 and 83.0 ft; trace silt; poorly sorted; moist to wet sample;
contains quartz, feldspar, mica and amphibole.

SAND (SW): light olive brown  (2.5Y 5/6), 90% fine to coarse grained sand, subangular to
subrounded; 10% fine to coarse gravel up to 25 mm, subangular to subrounded, gravel bed
at 93.5 ft; trace silt; poorly sorted; contains quartz, feldspar, mica and amphibole; chert and
siliceous shale and granitic material.

NO SAMPLE.

SAND (SP): light olive brown  (2.5Y 5/3), 100% medium to coarse grained sand, subangular
to subrounded; poorly sorted; moist to wet sample; contains quartz, feldspar, mica and
amphibole.

SAND WITH GRAVEL (SW): light olive brown  (2.5Y 5/3), 80% fine to coarse grained sand,
subangular to subrounded; 20% fine to coarse gravel up to 25 mm, subangular to
subrounded, bed of coarse gravel to 38 mm from 105-106 ft; poorly sorted; contains quartz,
feldspar, mica, amphibole, siliceous shale, granitic, volcanic and epidote bearing quartz.
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GRAVEL (GP): light olive brown  (2.5Y 5/3), 100% fine to coarse gravel up to 38 mm,
subangular to subrounded; poorly sorted; contains quartz, feldspar, mica, amphibole and
siliceous shale; granitic, volcanic and epidote bearing quartz.

SAND WITH GRAVEL (SW): light olive brown  (2.5Y 5/3), 80% fine to coarse grained sand,
subangular to subrounded; 20% fine to coarse gravel up to 25 mm, subangular to
subrounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

GRAVEL (GP): light olive brown  (2.5Y 5/3), 100% fine to coarse gravel up to 38 mm,
subangular to subrounded; subangular to rounded; poorly sorted; contains quartz, feldspar,
mica and amphibole.

SAND WITH GRAVEL (SW): light olive brown  (2.5Y 5/3), 80% fine to coarse grained sand,
subangular to subrounded; 20% fine to coarse gravel up to 25 mm, subangular to
subrounded; poorly sorted; contains quartz, feldspar, mica and amphibole.

SAND (SP): light olive brown  (2.5Y 5/4), 100% medium to coarse grained sand, subangular
to subrounded; trace fine to coarse gravel up to 25 mm, subangular to subrounded; poorly
sorted; moist to wet sample; contains quartz, feldspar, mica and amphibole.

GRAVEL (GP): light olive brown  (2.5Y 5/4), 100% coarse gravel up to 75 mm, subangular
to rounded; trace silt; trace clay; poorly sorted; contains quartz, feldspar, mica and
amphibole.

SAND (SW): light olive brown  (2.5Y 5/4), 100% medium to coarse grained sand,
subangular to subrounded; trace fine to coarse gravel up to 25 mm, subangular to
subrounded; poorly sorted; moist to wet sample; contains quartz, feldspar, mica and
amphibole.

GRAVEL (GW): light olive brown  (2.5Y 5/4), 100% fine to coarse gravel up to 38 mm,
subangular to rounded; trace silt; trace clay; poorly sorted; contains quartz, feldspar, mica
and amphibole.

SAND WITH GRAVEL (SP): light olive brown  (2.5Y 5/4), 85% medium to coarse grained
sand, subangular to subrounded; 15% fine to coarse gravel up to 25 mm, subangular to
subrounded, predominantly fine; coarse gravel bed from 138.5-139.0 ft; poorly sorted;
contains quartz, feldspar, mica and amphibole.

CLAY (CL): olive brown  (2.5Y 4/3)  and  light olive brown  (2.5Y 5/3), 70% clay, medium
plasticity, stiff; 30% silt; massive, black organic streaks, very faint grey mottling, 4.6 - 6.4
mm elongated carbonate pods, 4.6 mm reddish brown sandy pods.

SILT (ML): olive brown  (2.5Y 4/3), 60% silt, soft to firm; 30% clay; 10% fine grained sand,
subangular to subrounded; moist sample; contains mica.

CLAY (CL): dark greenish gray  (5GB 4/1), 70% clay, medium plasticity; 30% silt; trace fine
grained sand, subrounded, very fine grained elongate sand pods to 6.4 mm; massive,
compression slicken sides, small carbonate flecks, very faint yellow-blue mottling.

SANDY CLAY (CL): grayish brown  (2.5Y 5/2), 70% clay; 30% fine grained sand,
subrounded; contains quartz, feldspar, mica and amphibole; ; sand increases at 161.5 ft with
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faint reddish brown mottling.

SAND WITH CLAY (SP-SC): light olive brown  (2.5Y 5/4), 90% fine to medium grained
sand, subangular to subrounded; 10% clay; poorly sorted; contains quartz, feldspar, mica
and amphibole; ; micaceous.

SANDY CLAY (CL): olive brown  (2.5Y 4/3)  and  dark brown  (7.5YR 3/2), 70% clay,
medium plasticity, firm; 30% fine grained sand, subangular to subrounded; horizontal and
verticle mottling.

CLAY (CL): dark yellowish brown  (10YR 4/6), 70% clay, medium plasticity, stiff; 30% silt, 13
mm silt pods; very faint grey mottling-compression slicken sides; trace fine sand lens at 170
ft, black flecs and white pods.

SANDY CLAY (CL): strong brown  (7.5YR 4/6), 70% clay, medium plasticity, stiff, firm; 30%
medium grained sand, subangular to subrounded; moist sample; very faintly bedded to
laminated.

CLAYEY SAND (SC): strong brown  (7.5YR 4/6), 70% fine grained sand, subangular to
subrounded, very soft; 25% clay; 5% silt; well sorted; wet sample.

SANDY CLAY (CL): strong brown  (7.5YR 4/6), 70% clay, medium plasticity; 30% medium
grained sand, subangular to subrounded; moist sample; very faintly bedded to laminated.

CLAYEY SAND (SC): strong brown  (7.5YR 4/6), 70% fine grained sand, subangular to
subrounded, soft; 25% clay; 5% silt; well sorted; moist sample.

CLAYEY SAND (SC): dark gray  (10YR 4/1), 70% fine grained sand, subangular to
subrounded, soft; 25% clay; 5% silt; well sorted.

SILTY SAND (SM): dark greenish gray  (5GY 4/1), 80% fine to medium grained sand,
subangular to subrounded; 20% silt; trace fine gravel up to 5 mm, subangular to
subrounded; poorly sorted; wet sample; unit contains beds that are indurated, 0.25-inches
thick--breaks into gravel-sized pieces under firm finger pressure.

SILTY SAND (SM): olive brown  (2.5Y 4/3), 80% medium grained sand, subangular to
subrounded; 20% silt; well sorted; wet sample; unit contains beds that are indurated,
0.25-inches thick - breaks into gravel-sized pieces under firm pressure; contains quartz,
amphibole, and biotite.

Bottom of borehole at 201.5 feet.
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PTS Laboratories

Project Name: MPWSP PTS File No: 44073
Project Number: 13017-13 Client: Geoscience Support Services

Core Hydraulic Hydraulic
CORE ID Depth Recovery Conductivity Conductivity

ft. ft. Pkg. API RP40/EPA 9100 Notes
Plugs: Vert. 1" Horz. 1"

Date Received: 20140204

CX-B1 66.5-67 66.5-67 0.50 X X
CX-B1 166.5-167.0 166.5-

167.0 0.50 X X
CX-B1 257.5-258 257.5-258 0.50 X
CX-B2 207.5-208 207.5-208 0.50 X X
CX-B2 259-259.5 259-259.5 0.50 X
CX-B3 107.5-108 107.5-108 0.50 X X
CX-B3 129-129.5 129-129.5 0.50 X
CX-B3 177.5-178 177.5-178 0.50
CX-B3 197.5-198 197.5-198 0.50 X X

ML-1 76-76.5 76-76.5 0.50 X
ML-1 107.5-108 107.5-108 0.50 X X
ML-1 147-147.5 147-147.5 0.50 X
ML-2 87-87.5 87-87.5 0.50 X

ML-2 117.5-118 117.5-118 0.50 X X
ML-2 157.5-158 157.5-158 0.50 X X
ML-3 106.5-107 106.5-107 0.50 X X
ML-3 166.5-167 166.5-167 0.50 X X
ML-4 76.5-77 76.5-77 0.50 X X

ML-4 126.5-127 126.5-127 0.50 X
ML-4 146.5-147 146.5-147 0.50 X X
ML-6 79.5-80 79.5-80 0.50 X

ML-6 107.5-108 107.5-108 0.50 X X
ML-6 167-168.5 167-168.5 0.50 X X

TOTALS: 23 cores 11.50 22 14 23

TEST PROGRAM - 20140206

CLIENT CONFIDENTIAL
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PTS Laboratories

Project Name: MPWSP PTS File No: 44073
Project Number: 13017-13 Client: Geoscience Support Services

Core Hydraulic Hydraulic
CORE ID Depth Recovery Conductivity Conductivity

ft. ft. Pkg. API RP40/EPA 9100 Notes
Plugs: Vert. 1" Horz. 1"

TEST PROGRAM - 20140206

Laboratory Test Program Notes
Contaminant identification: NONE
Standard TAT for basic analysis is 10 business days.
Hydraulic Conductivity Package – Saturated Zone: Native-state permeability to water, total and air-filled porosity, grain and bulk density,
moisture content, total pore fluid (water only) saturation.

CLIENT CONFIDENTIAL
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PTS File No: 44073
Client: Geoscience Support Services
Report Date: 03/05/14

Project Name: MPWSP
Project No: 13017-13

API RP 40 /
METHODS: ASTM D2216 API RP 40

SAMPLE MOISTURE TOTAL PORE FLUID EFFECTIVE (4,5) HYDRAULIC
SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, GRAIN, SATURATIONS (3), PERMEABILITY TO WATER, CONDUCTIVITY (4,5),

ID. ft. (1) % weight g/cc g/cc % Pv millidarcy cm/s

CX-B1 66.5-67 66.6 V 22.9 1.46 2.66 45.0 11.6 74.2 273 2.76E-04
CX-B1 166.5-167.0 166.6 V 24.7 1.58 2.82 43.8 4.7 89.3 484 4.87E-04
CX-B1 257.5-258 257.5-258 V 41.1 1.11 2.61 57.7 12.2 78.8 1.75 1.75E-06
CX-B2 207.5-208 207.6 V 21.5 1.48 2.67 44.6 12.9 71.1 3820 3.76E-03
CX-B2 259-259.5 259.1 V 31.0 1.33 2.63 49.3 7.9 83.9 1.83 1.85E-06
CX-B3 107.5-108 107.6 V 20.6 1.43 2.64 45.8 16.4 64.2 5210 5.26E-03
CX-B3 129-129.5 129.1 V 35.5 1.25 2.62 52.1 7.6 85.5 2.83 2.86E-06
CX-B3 197.5-198 197.6 V 18.1 1.66 2.69 38.2 8.1 78.8 101 1.00E-04

ML-1 76-76.5 76.1 V 42.4 1.17 2.67 56.1 6.3 88.7 4.89 4.83E-06
ML-1 107.5-108 107.6 V 15.0 1.53 2.65 42.1 19.0 54.8 8540 8.52E-03
ML-1 147-147.5 147.1 V 32.4 1.31 2.66 50.8 8.4 83.4 1.97 1.98E-06
ML-2 87-87.5 87.1 V 20.5 1.50 2.66 43.4 12.7 70.8 101 1.00E-04

ML-2 117.5-118 117.6 V 24.3 1.43 2.64 45.8 11.0 76.0 47.3 4.70E-05
ML-2 157.5-158 157.6 V 19.2 1.52 2.61 41.6 12.3 70.5 110 1.10E-04
ML-3 106.5-107 106.6 V 12.9 1.53 2.64 42.0 22.3 47.0 1900 1.87E-03
ML-3 166.5-167 166.6 V 28.6 1.31 2.65 50.7 13.2 73.9 9.6 9.51E-06
ML-4 76.5-77 76.6 V 21.4 1.41 2.62 46.3 16.2 65.1 954 9.49E-04

ML-4 126.5-127 126.6 V 25.0 1.44 2.64 45.5 9.5 79.1 1.18 1.18E-06
ML-4 146.5-147 146.6 V 14.1 1.45 2.61 44.3 23.8 46.3 6180 6.10E-03
ML-6 79.5-80 79.6 V 32.2 1.33 2.64 49.7 6.9 86.0 2.43 2.43E-06

ML-6 107.5-108 107.6 V 15.0 1.41 2.64 46.3 25.2 45.6 4710 4.65E-03
ML-6 167-168.5 167.6 V 25.6 1.38 2.62 47.4 12.1 74.3 72.6 7.23E-05

(1) Sample Orientation: H = horizontal; V = vertical; R = remold
(2) Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids.
(3) Fluid density used to calculate pore fluid saturations: Water = 0.9996 g/cc.
(4) Effective (Native) = With as-received pore fluids in place.
(5) Permeability to water and hydraulic conductivity measured at saturated conditions.
Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected
Water = filtered Laboratory Fresh (tap) or Site water.

AIR-FILLEDTOTAL

DENSITY

PTS Laboratories

API RP 40; EPA 9100
25 PSI CONFINING STRESS

PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY PACKAGE

POROSITY, %Vb (2)

API RP 40 API RP 40
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PTS File No: 44073

Client: Geoscience Support Services

Report Date: 03/13/14

Project Name: MPWSP

Project No: 13017-13

EFFECTIVE INTRINSIC

SAMPLE PERMEABILITY HYDRAULIC PERMEABILITY

SAMPLE DEPTH, ORIENTATION ANALYSIS TO WATER (2,3), CONDUCTIVITY (3), TO WATER (3),

ID. ft. (1) DATE millidarcy cm/s cm
2

CX-B1 66.5-67 66.95 H 20140305 1560 1.53E-03 1.54E-08

CX-B1 166.5-167.0 466.95 H 20140305 622 6.10E-04 6.14E-09

CX-B2 207.5-208 207.95 H 20140305 1440 1.41E-03 1.42E-08

CX-B3 107.5-108 107.95 H 20140305 5200 5.12E-03 5.13E-08

CX-B3 197.5-198 197.95 H 20140305 644 6.34E-04 6.35E-09

ML-1 107.5-108 107.95 H 20140305 6330 6.26E-03 6.25E-08

ML-2 117.5-118 117.95 H 20140305 111 1.10E-04 1.10E-09

ML-2 157.5-158 157.95 H 20140305 3270 3.21E-03 3.23E-08

ML-3 106.5-107 106.95 H 20140305 851 8.42E-04 8.40E-09

ML-3 166.5-167 166.95 H 20140305 7.59 7.53E-06 7.49E-11

ML-4 76.5-77 76.95 H 20140305 873 8.68E-04 8.62E-09

ML-4 146.5-147 146.95 H 20140305 12900 1.29E-02 1.28E-07

ML-6 107.5-108 107.95 H 20140305 3990 4.00E-03 3.94E-08

ML-6 167-168.5 167.95 H 20140305 130 1.30E-04 1.28E-09

(1) Sample Orientation: H = horizontal; V = vertical; R = remold

(2) Effective (Native) = With as-received pore fluids in place.

(3) Permeability to water and hydraulic conductivity measured at saturated conditions.

Water = filtered Laboratory Fresh (tap) or Site water.

25 PSI CONFINING STRESS

PTS Laboratories

(Methodology: API RP 40; EPA 9100)

PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY Rev.01
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PTS Laboratories

Project Name: MPWSP PTS File No: 43626
Project Number: 13017-13 Client: Geoscience Support Services

Core Hydraulic Hydraulic
CORE ID Depth Recovery Conductivity Conductivity

ft. ft. Pkg. API RP40/EPA 9100 Notes
Plugs: Vert. 1" Horz. 1"

Date Received: 20130926

PR-1 67 ft - 67.5 ft 67-67.5 0.50 X X
PR-1 145.5 ft - 146 ft 145.5-146 0.50 X
PR-1 152 ft - 152.5 ft 152-152.5 0.50 X
PR-1 200.5 ft - 201 ft 200.5-201 0.50 X X

TOTALS: 4 cores 2.00 4 2 4
Laboratory Test Program Notes
Contaminant identification:
Standard TAT for basic analysis is 10 business days.
Hydraulic Conductivity Package – Saturated Zone:  Native-state permeability to water, total and air-filled porosity, grain and bulk density, 
moisture content, total pore fluid (water only) saturation.  

TEST PROGRAM - 20131002

CLIENT CONFIDENTIAL Page 1 of 1
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PTS File No: 43626
Client: Geoscience Support Services
Report Date: 10/14/13

Project Name: MPWSP
Project No: 13017-13

API RP 40 /
METHODS: ASTM D2216 API RP 40

SAMPLE MOISTURE TOTAL PORE FLUID EFFECTIVE (4,5) HYDRAULIC
SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, GRAIN, SATURATIONS (3), PERMEABILITY TO WATER, CONDUCTIVITY (4,5),

ID. ft. (1) % weight g/cc g/cc % Pv millidarcy cm/s

PR-1 67 ft - 67.5 ft 67.2 V 15.1 1.69 2.59 34.8 9.4 73.0 91.1 9.13E-05
PR-1 145.5 ft - 146 ft 145.6 V 28.6 1.38 2.68 48.5 9.0 81.4 2.08 2.08E-06
PR-1 152 ft - 152.5 ft 152.1 V 27.1 1.45 2.72 46.5 7.1 84.8 2.03 2.04E-06
PR-1 200.5 ft - 201 ft 200.65 V 16.5 1.61 2.67 39.8 13.3 66.6 5120 5.10E-03

(1) Sample Orientation: H = horizontal; V = vertical; R = remold
(2) Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids.
(3) Fluid density used to calculate pore fluid saturations: Water = 0.9996 g/cc.
(4) Effective (Native) = With as-received pore fluids in place. 
(5) Permeability to water and hydraulic conductivity measured at saturated conditions.
Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected
Water = filtered Laboratory Fresh (tap) or Site water.

AIR-FILLEDTOTAL

DENSITY 

PTS Laboratories

API RP 40; EPA 9100
25 PSI CONFINING STRESS 

PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY PACKAGE

POROSITY, %Vb (2)

API RP 40 API RP 40

Page 1 of 1

Appendix C

C-9



PTS File No: 43626
Client: Geoscience Support Services
Report Date: 10/14/13

Project Name: MPWSP
Project No: 13017-13

EFFECTIVE INTRINSIC
SAMPLE PERMEABILITY HYDRAULIC PERMEABILITY

SAMPLE DEPTH, ORIENTATION ANALYSIS TO WATER (2,3), CONDUCTIVITY (3), TO WATER (3),
ID. ft. (1) DATE millidarcy cm/s cm2

PR-1 67 ft - 67.5 ft 67.05 H 20131010 61.1 6.03E-05 6.03E-10
PR-1 200.5 ft - 201 ft 200.55 H 20131010 269 2.73E-04 2.65E-09

(1) Sample Orientation: H = horizontal; V = vertical; R = remold
(2) Effective (Native) = With as-received pore fluids in place. 
(3) Permeability to water and hydraulic conductivity measured at saturated conditions.
Water = filtered Laboratory Fresh (tap) or Site water.

25 PSI CONFINING STRESS 

PTS Laboratories

(Methodology: API RP 40; EPA 9100)
PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY

Page 1 of 1
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PTS Laboratories

Project Name: MPWSP PTS File No: 44073
Project Number: 13017-13 Client: Geoscience Support Services

Core Hydraulic Hydraulic
CORE ID Depth Recovery Conductivity Conductivity

ft. ft. Pkg. API RP40/EPA 9100 Notes
Plugs: Vert. 1" Horz. 1"

Date Received: 20140204

CX-B1 66.5-67 66.5-67 0.50 X X
CX-B1 166.5-167.0 166.5-

167.0 0.50 X X
CX-B1 257.5-258 257.5-258 0.50 X
CX-B2 207.5-208 207.5-208 0.50 X X
CX-B2 259-259.5 259-259.5 0.50 X
CX-B3 107.5-108 107.5-108 0.50 X X
CX-B3 129-129.5 129-129.5 0.50 X
CX-B3 177.5-178 177.5-178 0.50
CX-B3 197.5-198 197.5-198 0.50 X X

ML-1 76-76.5 76-76.5 0.50 X
ML-1 107.5-108 107.5-108 0.50 X X
ML-1 147-147.5 147-147.5 0.50 X
ML-2 87-87.5 87-87.5 0.50 X

ML-2 117.5-118 117.5-118 0.50 X X
ML-2 157.5-158 157.5-158 0.50 X X
ML-3 106.5-107 106.5-107 0.50 X X
ML-3 166.5-167 166.5-167 0.50 X X
ML-4 76.5-77 76.5-77 0.50 X X

ML-4 126.5-127 126.5-127 0.50 X
ML-4 146.5-147 146.5-147 0.50 X X
ML-6 79.5-80 79.5-80 0.50 X

ML-6 107.5-108 107.5-108 0.50 X X
ML-6 167-168.5 167-168.5 0.50 X X

TOTALS: 23 cores 11.50 22 14 23

TEST PROGRAM - 20140206

CLIENT CONFIDENTIAL
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PTS Laboratories

Project Name: MPWSP PTS File No: 44073
Project Number: 13017-13 Client: Geoscience Support Services

Core Hydraulic Hydraulic
CORE ID Depth Recovery Conductivity Conductivity

ft. ft. Pkg. API RP40/EPA 9100 Notes
Plugs: Vert. 1" Horz. 1"

TEST PROGRAM - 20140206

Laboratory Test Program Notes
Contaminant identification: NONE
Standard TAT for basic analysis is 10 business days.

Hydraulic Conductivity Package – Saturated Zone: Native-state permeability to water, total and air-filled porosity, grain and bulk density,

moisture content, total pore fluid (water only) saturation.

CLIENT CONFIDENTIAL
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PTS File No: 44073

Client: Geoscience Support Services

Report Date: 03/13/14

Project Name: MPWSP

Project No: 13017-13

API RP 40 /
METHODS: ASTM D2216 API RP 40

SAMPLE MOISTURE TOTAL PORE FLUID EFFECTIVE (4,5) HYDRAULIC

SAMPLE DEPTH, ORIENTATION CONTENT, DRY BULK, GRAIN, SATURATIONS (3), PERMEABILITY TO WATER, CONDUCTIVITY (4,5),

ID. ft. (1) % weight g/cc g/cc % Pv millidarcy cm/s

CX-B1 66.5-67 66.6 V 22.9 1.46 2.66 45.0 11.6 74.2 273 2.76E-04

CX-B1 166.5-167.0 166.6 V 24.7 1.58 2.82 43.8 4.7 89.3 484 4.87E-04

CX-B1 257.5-258 257.5-258 V 41.1 1.11 2.61 57.7 12.2 78.8 1.75 1.75E-06

CX-B2 207.5-208 207.6 V 21.5 1.48 2.67 44.6 12.9 71.1 3820 3.76E-03

CX-B2 259-259.5 259.1 V 31.0 1.33 2.63 49.3 7.9 83.9 1.83 1.85E-06

CX-B3 107.5-108 107.6 V 20.6 1.43 2.64 45.8 16.4 64.2 5210 5.26E-03

CX-B3 129-129.5 129.1 V 35.5 1.25 2.62 52.1 7.6 85.5 2.83 2.86E-06

CX-B3 197.5-198 197.6 V 18.1 1.66 2.69 38.2 8.1 78.8 101 1.00E-04

ML-1 76-76.5 76.1 V 42.4 1.17 2.67 56.1 6.3 88.7 4.89 4.83E-06

ML-1 107.5-108 107.6 V 15.0 1.53 2.65 42.1 19.0 54.8 8540 8.52E-03

ML-1 147-147.5 147.1 V 32.4 1.31 2.66 50.8 8.4 83.4 1.97 1.98E-06

ML-2 87-87.5 87.1 V 20.5 1.50 2.66 43.4 12.7 70.8 101 1.00E-04

ML-2 117.5-118 117.6 V 24.3 1.43 2.64 45.8 11.0 76.0 47.3 4.70E-05

ML-2 157.5-158 157.6 V 19.2 1.52 2.61 41.6 12.3 70.5 110 1.10E-04

ML-3 106.5-107 106.6 V 12.9 1.53 2.64 42.0 22.3 47.0 1900 1.87E-03

ML-3 166.5-167 166.6 V 28.6 1.31 2.65 50.7 13.2 73.9 9.6 9.51E-06

ML-4 76.5-77 76.6 V 21.4 1.41 2.62 46.3 16.2 65.1 954 9.49E-04

ML-4 126.5-127 126.6 V 25.0 1.44 2.64 45.5 9.5 79.1 1.18 1.18E-06

ML-4 146.5-147 146.6 V 14.1 1.45 2.61 44.3 23.8 46.3 6180 6.10E-03

ML-6 79.5-80 79.6 V 32.2 1.33 2.64 49.7 6.9 86.0 2.43 2.43E-06

ML-6 107.5-108 107.6 V 15.0 1.41 2.64 46.3 25.2 45.6 4710 4.65E-03

ML-6 167-168.5 167.6 V 25.6 1.38 2.62 47.4 12.1 74.3 72.6 7.23E-05

(1) Sample Orientation: H = horizontal; V = vertical; R = remold

(2) Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids.

(3) Fluid density used to calculate pore fluid saturations: Water = 0.9996 g/cc.

(4) Effective (Native) = With as-received pore fluids in place.

(5) Permeability to water and hydraulic conductivity measured at saturated conditions.

Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected

Water = filtered Laboratory Fresh (tap) or Site water.

AIR-FILLEDTOTAL

DENSITY

PTS Laboratories

API RP 40; EPA 9100
25 PSI CONFINING STRESS

PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY PACKAGE Rev.01

POROSITY, %Vb (2)

API RP 40 API RP 40
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